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Program Listings In The Transactor

All programs listed in The Transactor will appear as they would on your screen in Upper/Lower case

mode. To darify two potential

character mix-ups, zeroes will appear as ‘0’ and the letter “o” will of course

be in lower case. Secondly, the lower case L ('I') has a flat top as opposed to the number 1 which has an

angled top.

Many programs will contain
function keys. These will also
here for reference.

reverse video characters that represent cursor movements, colours, or
be shown exactly as they would appear on your screen, but they're listed

Occasionally programs will contain lines that show consecutive spaces. Often the number of spaces you
insert will not be critical to correct operation of the program. When it is, the required number of spaces

will be shown. For example:

print” flush right"

- would be shownas~  print” [spacel0]flush right”

Cursor Characters For PET / CBM / VIC / 64

Down - u Insert '
Up - . Delete - l
Right - |Ji Clear Scrn -
Left - |Lf1] Home -l
rvs - sTop - -
rRvsoff - [§
Colour Characters For VIC / 64
Black - Orange - [E
White - Brown - |
Red - B L. Red -
Cyan - [Cyn| Greyl -
Purple - |Pur] Grey2 - B
Green - | Lt. Green - |}
Blue - Bl Lt. Blue -
Yellow - |Yel] Grey3d - |Gr3]
Function Kevs For VIC / 64
-3 F5- [@

F2 - F§ -
F3 - oy A
F4 - F§ -

The Transactor is published quarterly by Transactor Publishing Inc. It is in
no way connected with Commodore Business Machines Ltd. or Commo-
dore Incorporated. Commodore and Commodore product names (PET,
CBM, VIC, 64) are registered trademarks of Commodore Inec.

Yolume 4 Subscriptions: Canada
U.5.A.

$15Cdn
$15US.
All other $18 LS.

Second Class Mail
Permit Pending

Back issues are still available for Volume 3: $15 Cdn., U.S.A §17 US., all

Send all subscriptions to: The Transactor, Subscriptions Department, 500
Steeles Avenue, Milton, Ontario, Canada, L9T 3P7, 416 876 4741. From
Toronto call 826 1662

Want to advertise a product or service? Call or write for more information.

Editorial contributions are always welcome and will appear in the issue
immediately following receipt. Remuneration is $20 per printed page.
Preferred media is 2031, 0, 8050, or 8250 diskettes with WordPro,
WordCraft, Superscript, or SEQ text files. Program listings over 25 lines

other $19 US. ﬂmé]kj be pgvideﬁ on d;.;.k hnr tape. Manus:npi; should be kgpewﬁttm.
. £ g uble spaced, wit ial characters or formats clearly marked. Photos of

Canadian Distributor: : L. Distribasior authors or equipmﬁc and illustrations will be included with articles

620B Magnetic Drive 2404 West Hirsch PE:ﬂ ng on quality. Diskettes, tapes and/or photos will be returned on

Downsview, Ontario Chicazgo. IL V.

M3J 2C4 6062 All material ted becomes the pr of The Transactor. All material

(416) 736 4402 (312) 384 5350 is copyright by Transactor Publications Inc. Reproduction in any form

or: without permission is in violation of applicable laws. Please re-confirm any

CompulLit permissions granted prior to this notice. Solicited material is accepted on an

PO Box 352 all rights basis only. Write to the subscriptions address above for a writers

Port Coquitlam, B.C. package.

E[}Bfiﬁli 3396 The opinions expressed in contributed articles are not necessarily those of
The sactor. Although accuracy is a major objective, The Transactor
cannot assume liability for errors in articles or programs.,
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From T he Saitor-s Desk

Infolution

That’s right. Infolution - the evolution of information. Or is
that revolution of information. In 1977 (here I go again)
when Commodore first released the PET, there was virtually
no information available. Then as more questions were
asked, more material was generated. Soon there was
enough to get by, and after three years plenty for most
purposes. But it was scattered and I found myself carrying 20
pounds of stuff around to have maybe 20 pages of it with me.

S0 in 1980, The Transactor released the first Reference
Issue, Volume 2, Issue 7.

Hislory repeats itself. When | noticed my briefcase was
splitting at the seams, | figured it was time. It would have to
be complete, accurate, tidy, and most of all, handy. But in
the past 6 years, a lot has been covered, and re-uniting it all
Into a compact unit would prove to be some task.

Somewhere in the neighbourhood of 2000 hours was spent
on this orb. Usually an issue takes about 1 '/2 of the
typesetters’ 8" disks. This time 6 of them were completely
filled. But this one makes the last one typeset by yours truly.
Hopelully this will shave some time off our cycle.

You will notice a certain amount of duplicated material as
you flip through for the first time. Quite intentional... and
the reasons will become more apparent as you use it more.
For example, you'll find machine language op-code values
presented in at least three spots. Each has its own purpose
in life. Butterfield's SuperCharts show the relationship be-
lween values as they're interpreted by ASCII, BASIC, the
screen, and the microprocessor, | find this chart is most
useful when trying to decipher someone elses work (and
also anything of my own that's over three months old).

When I'm writing new code, | usually have the 6502 Sum-
mary at hand. Alphabetical order makes the instruction [
need easier to find, plus the applicable addressing modes
and affected status register bits are the kind of information
one must have under such circumstances.

The op-code hex values appear again in a rather handy
wallet-size chart drafted some years ago by Jim Butterfield.
However, if you look between the lines on this one, you'll
see a pattern. It was this chart that first introduced me to the
structure of the 6502's internal architecture. Notice how
90% of the instructions have been given very deliberate
values, not just arbitrary.

Further on the above, the Reference Issue has been assem-
bled with a “same page” philosophy. | admit the characters

are a bit small in places, but | find the inconvenience of
flipping pages is worth the tradeoff.

Once again | salute Jim Butterfield, the man responsible for
all those memory maps and other stuff. The hours of trouble
he has saved us all could easily be measured in lifetimes. By
the way, we still have copies leftover of Issue 02 featuring a
centerfold of the man himself... and in fine form, I might
add.

Last, | should point out that this issue was designed to
consolidate the most frequently used information. It is by no
means a total guide. For more details on the material
presented here, you should consider the ‘VIC 20 Program-
mers Reference Guide', the ‘Commodore 64 Programmers
Reference Guide’ (both from Commodore), or ‘Programming
The PET/CBM'’ by Raeto West (published by Compute). All 4
would make a truly complete anthology.

And in closing... this issue marks our debut on the news-
stand in Canada - we printed 16,000 to meet orders, more
thanin all of 1979 and ‘80. And now that typesetting detail is
being farmed out, Richard Evers, new full-time Editor, and
myself can concentrate on cranking out files instead of film.
More writers, articles, circulation, and faster production is
now on top of the priorities list. We're paying more now too,
call us.

No longer Editor, no longer typesetter, | remain,

Karl J.H.
Managing Editor, The Transactor

ildon
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News BRK

The Transactor Adds New Employees
And New Features

Richard Evers is now fulltime Editor of The Transactor and
Karl Hildon moves to the Managing Editors’ spot. Both
Richard and Karl will continue working on article produc-
tion. Adding to the traditionally advanced technical content
of The Transactor will be more material at the beginner and
intermediate levels. This does not mean that advanced level
material will be reduced, simply that beginner and interme-
diate will be increased. This will help broaden the reader
base of The Transactor and ultimately lead to increases at
ALL levels.

Renewal Time

For many subscribers, this will be the last issue posted
against their subscription since The Transactor became
independent in November 1982, This notice applies mostly
to those that sent less than $15 towards a subscription. [f you

are one of them, your mailing label will show an asterisk (*)
at the top right corner.

If you subscribed starting with Issue 01 and sent the right
amount, your last issue will be the next one, Issue 06.
However, the postage-free subscription card will NOT be
run next issue, so take advantage now. Please indicate
‘Renewal’ on the card.

No More 04's

Unfortunately, we have run out of Volume 4, Issue 04. Yes,
for the first time, we plain ran out! If there is enough
demand, we'll print more, but those ordering new subscrip-
tions should consider Issue 05 as their first copy.

Prices in US. Dollars

Lately we've run a couple of ads that show prices with no
indication of their currency, ie. Canadian or US. dollars. If
the ad has been placed by a firm with a US. address, it
should be assumed that the prices are in US. dollars. In
future we'll attempt to clarify any ads that don't specify.

COMAL For The 64 Now Public Domain

As of September 30/1983, COMAL for the Commodore 64
has been free public domain software. COMAL was origi-
nally written for the PET/CBM. This new rendition has
several improvements including commands for controlling
colour, sound, and turtle graphics. Best of all, it's free.
Contact your club librarian about obtaining copies.

The Transactor
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‘Home Accountant’ and ‘Tax Advantage' for C64

Continental Software of Los Angeles, California, in conjunc-
tion with their recently appointed marketing firm, South
Western Publishing Co., has announced the release of two
of their current best selling programs, “The Home Account-
ant’ and ‘The Tax Advantage', for the educational environ-
ment. Rewritten specifically for the junior high schools, high
schools, universities and adult education classes, the pack-
ages all come complete with diskettes, users manuals, teach-
ers manual and test forms. For more information contact:

Hank Scheinberg/Denny Mosier
Continental Software

11223 South Hindry Avenue

Los Angeles, California

90045  (213)410-3977

Las Vegas Style Gambling On The C64

Advanced Microware has announced the release of their
latest effort for the C64, CASINO PAC. It includes four games
- Blackjack, Poker, Keno and Slot Machine, and each is said
to be accurate simulations of the video game machines
currently in use in Las Vega, Reno and Atlantic City. Availa-

ble on tape or disk for $39.00 US.

Also available is 64TOUR, a demonstration program of the
capabilities of the C64. These include High Resolution
Graphics, Music and Sound Effects. Priced at $12.00 US. For
more information please contact:

Advanced Microware
P.O. Box 6143

Santa Ana, CA.

92786  (714) 554-6470

Save The World From Total Destruction
With Your Vic 20

THORN EMI has announced the release of their newest and
most challenging game yet, ‘Computer War’, based on the
movie ‘War Games'. Though difficult to master, it has been
made easier to learn through all stages. Control is accessed
either through the keyboard, or with a joystick. For more
information please contact:

Nina Budman or Pat McNamara
Budman Math Inc.

SOLARCON announces ‘Passolar’, Design Analysis
For Passive Solar Systems

Based on the ‘Passive Solar Design Handbook’, Volume
Three from the Los Alamos National Laboratory, Passolar
has been hailed as an easy to learn, easy to operate Archi-
tects, Consultants and Contractors tool. With input data
provided or generated by the client, your desired results are
easily attained with the use of this program. Instructions are
shown on the screen while the program is in operation, and
a very comprehensive users manual is also provided. Avail-
able for the Commodore series of business computers, the
prices are as follows. $355.00 US with North American
Weather Data, and $525.00 US with World Wide Weather
Data. For more information please contact:

Norlene H. Martin
SOLARCON, Inc.

607 Church

Ann Arbor, Michigan
48104  (313) 769-6588

Spike-Spikers™, Voltage Suppressors
& Noise Filters

Kalglo Electronics Co., Inc. has announced their release of a
line of eleven different models of transient voltage suppres-
sors and conducted power line noise filtering devices. De-
signed to protect, control and organize sensitive high-tech
equipment, these units are available at prices ranging from
$34.95 to $94.95 US. For further information please contact:

Kalglo Electronics Co., Inc.

Dept. SS

6584 Ruch Road., - E. Allen Twp.
Bethlehem, PA 18017

C.Itoh F10 Printer Cut Sheet Feeder Available For
Under 5900.00

Canadian General Electric has announced the arrival of its
fully mechanical cut-sheet feeder for its C.ltoh F10 Daisy-
wheel Printer. The Model A-100 requires no tools for instal-
lation, no power to operate and has no switches or controls
at all. Weighing in at ten pounds, this completely metal unit
will stack in correct sequence each piece of paper fed to it
from its 200 sheet storage bin. Subscripts and superscripts
are supported, with a price in total being $850.00 Cdn. For
more information:

505 Eglinton Avenue West, Suite 303 Mr. Art S. Best
Toronto, Ontario Canadian General Electric - Data Systems
M3SN IBlI  (416)484-7773 (416) 675-7500

The Transactor
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The Grade Manager

"The Grade Manager’, for the Vic-20 and the Commodore 64
computers, will alphabetically sort student lists, keep track
of assignments, weights, grades, and calculate averages for
an entire term. It will report, to TV or printer, assignment
summaries, student grades and averages, and incomplete
assignments. Available on both cassette and diskette, the
disk version is menu driven. For use with the Vic-20, 8K
memory expansion is required. Prices are $29.95 US for
tape and $34.95 US for disk. For more info, contact

Smokey Mountain Software
>4 West Main Street
Brevard, NC

28712  (704) 883-2595

Two New Sports Strategy Games For The VIC 20

Parr Programming, of Gary, Indiana, has produced the first
two in a series of Sports Adversary Games for the Vic 20. The
first is the Baseball Adversary. With you in the managerial
position against your computer, this game allows for addi-
tional players on the bench for pinch hitting and relief
pitching and is written to not allow your adversary, the
computer, any unfair advantage. Control of the game is
through the keyboard. Available on cassette and requiring
no memory expansion, the price is $10.95 US.

The Football Adversary is the final in this series of two. You
are put in the role of head coach, with features being a
selection of 31 plays and a display of halftime/game statis-
tics. Available on cassette, and also using keyboard control,
the price is $14.95 US.

Parr Programming

2664 Tyler Street

Gary, Indiana

46407  (219) 885-0611

Kobetek Systems Limited announces new STATS
software package.

Designed by Mr. Patrick Royston of London, England, Mr.
Royston currently holds a masters degree in both statistics
and information science. Written for the 4000, 8000/9000
and C64 series of computers, this menu driven program
gives the user a completely advanced statistical program for
use in any STATS application. With a price of $350.00 to
$500.00 Cdn., further’interest may be warranted for those
who require accurale results in a shorter period of time. For

more information contact:

Kobetek Systems Limited
1113 Commercial Street

New Minas, Nova Scotia
B4AN 3E6  (902) 678-9800

SWL RTTY/MORSE - Attention Hams and Short-
wave Listeners

Let your Commeodore 64 or VIC-20 help you ‘listen in’ on the
world of Radioteletype and Morse Code. Converts your VIC-
20 and C-64 computer into a low-cost RTTY and morse
decoding and display terminal. Allows you to receive 45 to
100 baud BAUDOT RTTY and 5 to 30 wpm morse code.
Requires TTL compatible terminal unit such as the MFJ-
1224/5 or the HRA Electronics TU-Il. Package includes
software on cassette, special user port connector, and com-
plete instructions. Price $19.95 US for cassette or $22.95 US
for disk plus $2.00 for shipping and handling.

RAK Electronics
P.O. Box 1585
Orange Park, Florida

J2067-1585  (904) 264-6777

Modem Protection From Kleen Line

Suppress damaging telephone and power line spikes caused
by lightning, spherics or phone office switch gear with the
Kleen Line Model PDS-11/SUP. Available for 4 pin tele-
phone modular connectors (RJ-11) and the wider 8 pin

connectors (RJ-45), the PDS-11/SUP is priced at $81.95 US.
For more information please contact:

Frank Stifter

Electronic Specialists Inc.
171 South Main Street
P.O. Box 389

Natick, Massachusetts
01760  (617) 655-1532

L__The Transactor




Accounts Receivable Program For The C64

Written by Microspec Inc. of Plano, Texas, this program will
support up to 150 customers per diskette on a balance
forward system that will accommodate 18 transactions per
customer for each posting period. Complete aged reports are
generated and automatically posted to Microspecs General
Ledger program. The price for this program is $99.95 US.
with more information available from:

Laura Robinson
Communications Plus
301 S. Sherman

Suite 117

Richardson, Texas
75081 (214) 783-8543

Allow Your Vic or C64 To Balance Your Chequebook

Microspec of Plano Texas, in its never ending quest for
further C64 and Vic 20 programs, has released the ‘Check-
book Manager'. Available for both the C64 and Vic 20, each
appear to offer a solution to the problem of keeping your
chequebook in order. Able to track all outstanding cheques,
reconsile monthly financial statement, and track expenses
on a quarterly and year-to-data basis, the limit only appears
to be the capacity of the version purchased. The Vic 20
version offers ten less categories than that of the C64. The
price is $69.95 US for the C64 version, and $49.95 US for the
Vic 20. For further information please contact Communica-
tions Plus (above).

‘Power 64' Available For The Commodore 64

In the past we have all come to know and love the features of
Power for our Commodore computers. But with the advent
of the Commodore 64, a loss has been felt. After being
spoiled by Power, BASIC programming has suddenly be-
come a chore. No longer must this be, for Brad Templeton
has re-written his utility for the C64.

In case you have never heard of Power, the following are
some of the features it has to offer.

- automatic line numbering and re-numbering

- complete tracing functions

- single stepping through programs

- definition of keys as BASIC keywords

- de-bugging ease with a why'command

- addition of auto repeat function to cursor keys

- ability to merge BASIC programs

- listing and scrolling up and down of BASIC programs in
memory

- hexadecimal and decimal conversions

- and much, much more

The documentation included, written by Jim Butterfield, is
very helpfull in all aspects and leaves nothing to the imagi-
nation. For a total price of $99.95 Cdn., the benefits shown
will be worth the cost involved. For more contact:

Pro-Line Software Ltd.

755 The Queensway East, Unit 8
Mississauga, Ontario

L4Y 4C5  (416) 273-6350
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The MANAGER Column

In this issue, the Manager column is devoted to the first part
of d hands-on application for the '64 MANAGER - a Christ-
mas card and gift list. The second part of this article will
appear in the next issue. Subsequent issues will provide
more easy (o follow hands-on applications for home and
business as well as tips for advanced users including “Re-
~Field’ by Ervic Armson, a routine you add to Create/Reuvise
that re-orders field entry. - Ed.

-A’64 MANAGER Gift List

HUMBUG! It's that time of year again. | staggered up the
stairs from the basement dragging the box of old Christmas
junk accumulated over years of neglect. Then after a stiff
drink, | screwed up enough courage to open it. YUK!
Krinkled tinsel, tangled Christmas tree lights, broken deco-
rations, horrible-looking holly, musty mistletoe (smelling of
old kisses), petrified candy canes and at the bottom, boxes of

last year's Christmas cards. Cheer up, the worst is yet to
come!

Then, like a memory of a NEW Year's Day hangover, it
suddenly hit me! How am I going to cope with the Christmas
cards, gifts, and party again this year? There's a number of
people I'd like to ‘edit’ from my list but | can never remem-
ber whether they sent me a card or a gift last year. (I'd prefer
not to expose myself as an incompetent who can’t even
master a Christmas card list.) Usually what happens is | send
them a card one year, they send me one the next... and so
on. It's as though each of us wants to send the last missile... |
mean card. Then what to do about gifts - especially those
useless token gifts to appease distant relatives. I've got
enough socks & ties to dress a herd of caribou and enough
after-shave lotion to bathe in. I'd trade it all for one good
Darth Vader video game. It gets down to a matter of how
much to spend - an equation - whatever they spend | have to
spend. Boring! Then who to invite to the party? How to
avoid inviting people who mix like sharks and jellyfish. How
will I get through it all again without losing my mind?.

HARK! This year | decided there had to be a better way. |
want to get rid of the worry, the planning, the strain on my
old memory bank and get back some real Christmas cheer,

Don Bell & Alex Gaul
Milton, Ontario

brouhaha, whatever it was that made old Scrooge want to
click his heels on Christmas Day. Taking my cue from a
business associate of mine who is ecstatic over his new

computer system, | decided to try my hand at solving my
problem using THE '64 MANAGER.

Very slowly and carefully | will show you the steps | took
creating my Christmas List file. You will be able to easily
keep track of cards, gifts, parties, money spent, and other
Christmas information. You will be able to generate numer-
ous useful reports that would be difficult or impossible to
create without it. All of this is directed towards helping you
better organize yourself, so that you will have more time to
experience the real joys of Christmas.

LOADing The Program

Turn on your 64, monitor and disk drive.

Insert your Manager disk in the drive

Type: load " 64.manager ", 8 press ‘return’.

When the cursor reappears, type in ‘run’ and press
‘return’.

After a few minutes, a menu comes up on the screen and
you are ready to start.

Formatting A Diskette

The first thing you must do is “format” a blank diskette, ie.
prepare it so it can receive data. Press ‘f’ to format a disk.
The computer will load the format program from the disk.
When the computer has finished loading, remove THE
MANAGER diskette and insert your blank data diskette into
the drive. Follow the screen instructions and you will have a
formated disk.
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Getting Started In The CREATE/REVISE Option

When the main menu appears, press ‘c’ for create/revise.
This option lets you draw a form on the screen and revise it

later if you choose. The first screen prompt is ‘filename?’. |
called my file xmas list'. Enter any filename you want
(preferably one that reminds you of the file) and press
return’, The next screen prompt is ‘create using an existing

screen (y/n)?". Enter 'n’ as you do not have an existing
screen.

Selecting Screen Colours

Since this is a Christmas List and not an accounting applica-

tion, you can choose any wild, cheerful colours you wish for
your screen.

The system will now prompt:
ENTER BORDER COLOUR?

ENTER BACKCROUND COLOUR?
ENTER CURSOR COLOUR?

MANUAL FILING SYSTEM

_—~ Record

For each prompt select a colourr by pressing ‘CTRL' and a
number key with a colour name on its side, OR, ‘Commo-
dore KEY' and a number key with a colour name on its side

Note that if you chose a black background with black border
and black cursor nothing would appear on the screen. This
can be remedied by choosing a light cursor colour ie. white
or yellow. Refer to the instruction manual that came with
your 64 for further details.

Designing A Form For Your Christmas List Data

After choosing your screen colours and pressing ‘return’,
your screen will be cleared except for the bottom line where
it will say screen ‘1 of 1" and ‘L1 C1°. This means that you are
on screen 1 and your cursor is on line 1 column 1. You can
now create a screen for your Christmas list.

Picture a file folder filled with blank pieces of paper. The file
folder is really our empty data diskette and the blank pieces
of paper are blank screens with nothing on them. You are
now going to create ‘forms’ out of the blank pieces of paper.

'64 MANAGER FILING SYSTEM

Data
Diskette

CUSTOMER NAME : CUSTOMER NAME :

ADDRESS—s | _Field ADDRESS :

INVOICE# : INVOICE# : |

DATE : DATE :

P.O.#% : P.O.% : '

AMOUNT : I AMOUNT : |
e Do o000
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Picture a ‘form’ with titles and boxes to fill in. The top of a
job application, similar to the one below, may help you
visualize a form.

JOB APPLICATION FORM

NAME
ADDRESS

Notice that a form has titles or prompts followed by specific
areas in which to enter information. We are going to use a
form for entering information in our Christmas List.

Using the screen as a blank piece of paper, you will now
design a form that accomodates all the information you
need to know about a person on your Christmas List. When
you are finished it may resemble the screen below. Each ‘'
indicates the beginning and end of a box or field of informa-
tion. The ‘n’ represents a field that will only need 1 character
of information.

CHRISTMAS LIST ‘83

NAME  t t M/Fn
ADDRESS 1 n
Yy ! t
STATE 1 t
ZIP t t
PHONE 1 t
BIRTHDAY  t1/tt/t4
LAST CONTACT 11/t 4/t4
NOTES t t
LAST YEAR
RECD:CARDn  PARTYn  VISIT/CALL~®
GIFT 1 B X t
GAVE: CARDn  PARTYn  VISIT/CALLn
GIFT 1 S t
NOTES } t
THIS YEAR
CARD »  PARTYINVIT. n  VISIT/CALL n
GIFT 1 t 54 t
NOTESt t

[ will start you off with title of the page and the ‘NAME'’ entry
and you can design the rest of the form yourself. Cursor over
to column 14 line 1, type ‘CHRISTMAS LIST ‘83, then press
return’. You will now be on line 2 column 1. Press return
again to get to row 3. Now cursor over to column 4 (3 spaces)
and type in ‘NAME". This is the first title (or screen prompt)
for the first field in your form. Now you are going to indicate

the field size. While holding the CONTROL key down, press
f. After releasing the keys the prompt ‘LENGTH?' will
appear on the bottom line. The program will accept num-
bers between 1 and 30 for the length of the field. In our case,
we have chosen 20 characters as the length of the ‘name’
field. Enter 20" and press return’. You will notice that this
command will leave two t's to indicate where the field is.
The length of the field on the screen includes the two ¥'s.
(The t's may also be keyed in directly, but you will have to
count the field length yourself. Be sure to include the *'s in
your field count))

In a similar manner to the above, fill in the rest of the form
repeating the 3 steps below for each piece of information.

1. Decide on a specific piece of information you want
included on the form. (Information such as name, ad-
dress, phone, whether you want to send them a card or
gift, etc.)

2. At a suitable spot on the screen, enter a title or prompt for
that piece of information to be input, eg. "NAME"
prompts the user to input a name. There must be suffi-
cient room on the right side of the prompt to enter the
required information.

3. Specify the maximum number of letters or characters that
can be input into the field following the title or prompt.
This is done by holding the control key down and
pressing T', entering a number for the field length, then
pressing ‘return’. (A single character field will show a ‘n’
sign, fields greater than |1 character are represented by t's
al the precise beginning and end of the field.)

Repeat the three steps above again and again until you have
all the information you want on the form. After you have
entered all the prompts and fields in the form, you may want
to pause to consider the overall design of the form. Only you
can decide on what is a pleasing layout. It should be clear

and easy to read. Revisions may be made now or later using
the ‘CREATE/REVISE’ option. Once you have started enter-
ing data in the ‘ENTER/EDIT option, you may NOT change
the size of the fields. Our sample will give you an idea of
what kinds of information you may want to store and how to
lay it out. The numbers stand for the maximum number of
letters or characters that may be entered in a field or
information box.

Saving The Screen
After you have finished designing the form on the:screan

and you are sure it is correct, press the 'left arrow’ key. The
screen will then prompt you with ‘ARE YOU SURE?'. Enter

R CL b i e e ) e e R T, e T i . 7T
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'y' and press ‘return’. The program will check to see if all
fields are closed (fields longer than 1 character must have a

pair of t's. If there is an error, you will be prompted to
change the field entry.

Next the screen will prompt ‘Another Screen?’. In our case
we will enter ‘n’ and press ‘return’. Then the screen will
prompt ‘Do you wish to alter field types?’ this is to change
between an alpha field ie. letters of the alphabet and nu-
meric fields ie. numbers. As we do not really have any
purel}* numeric fields, we will leave all the fields the same by
entering 'n’ and ‘return’.

Deciding On The Number Of Records For Your File

Now place the data disk you previously formatted into the
disk drive after removing the manager disk. The screen will
prompt you with ‘Rec Len XXXX, Max No of Rec XXXX' at
the bottom of the screen and asks ‘OK?". Enter 'y’ and
‘return’. Then the screen will prompt ‘Rec Len,* of records’
at which point you can accept the number of records
displayed by pressing ‘return’ or enter your own number of
records (up to about 300) and press ‘return’. The computer
will then go to the disk and create a file large enough to
handle all the records you asked for. As this process will
take some time, you may want to go to the Kitchen for a
snack.

Entering Individual Records In Your File

Now you may enter the individual records for people on
your Christmas List using the form you have just designed
on the screen. Choose ‘Enter/Edit’ on the main menu. In
this option you may enter, change, delete and search for
records of individual people in your Christmas List. (More
advanced commands will be discussed in future articles.)
For each person on your Christmas List, complete a screen
form with the following steps:

1. Press ‘e’ o enter a record;

2. Fill in the blank fields, pressing ‘return’ after each entry;

J. Press < to save the record. When you have entered a
record for every person on your Christmas list, press F1 to
return to the main menu. The screen will prompt ‘Are
you sure (y/n)”, enter ‘y’, ‘return’.

More To Come

[n the next article, we will discuss how to do sorts, index
searches and generate many useful lists such as a Christ-
mas card list, a gift list, a party list, and a birthday
reminder list,

13
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CompuKinks.

- ———
Don't worry Mrs. Smith, his tacial muscles will eventually relax.

But really, he shouldn’t be playing viceo games
for such long periods of time

T asraces ST L ES

| see the Union is
laying oft more robots
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Commands, Statements, and Symbols

BASIC — Beginners All-Purpose Symbolic Instruction Code

Command/

Sakirnant Example Purpose
CLOSE 10 CLOSE n Closes logical file 'n".
CLR CLR Sets variables to zero or null.
CMD CMDD Keep ieee device ‘D’ open to monitor bus.
CONT CONT Continue program execution after a stop command. No program
changes are permitted.
DATA 10 DATA 1,2,3,4 Specifies data to be read left to right
20 DATA TOM, SUE Alphabetics do not need to be enclosed in quotes.
30 DATA "DCE, TOM " if strings contain spaces, commas, colons, or graphic characters, 1
the string must be enclosed in quotes.
DEF 10 DEF FN R(X) Defines function 'R
DM 10 DIM A(n) Specifies maxmum number of elements in an array or matrix,
20 DIM A(nm,0.p) Specifies maxmum number of dimensions in an array.
30 DIM A(n),B(m) Mumber of arrays limited by memory.
40 DIM A(N) May be dimersioned dynamically.
50 DIM AS(n) Strings to be dimensionad.
END 900 END Terminates program execution,
FOR 10FOR I=1TO 10 Begins repetitve loop, spectying loop varable and number of in-
tended iterations (in this example 'I" for 10 ierations).
FRE PRINT FRE (0} Returns number of bytes of available memory.
GET 10GETC Accepts single character from keyboard.
20GETCS Accepts single siring characier from keyboard.
30 GET #d,C Accepts single character from specified logical file.
40 GET #d, C$ Accepts specified single siring character from logical file.
GOSuUB 10GOSUB N Begins execubon of a subroutine which begins online 'n'.
GOTO GOTOn Continue program execution at line n after a stop command. Pro-
gram changes are permitted
IF..GOTO 10IF X=10GOTOn Transfers execution to line 'n’ if result of condition is true.
IF...THEN 10IFX=10THENY =3 Code following THEN is execuled only if result of condition Is true.
May also be followed by line number to transter exacution.
INPUT 10 INPUT A Accepts value of ‘A’ from keyboard.
20 INPUT AS Accepts value of string variable ‘A’ from keyboard The siring does
not have to be enclosad in quotes.
30 INPUT A A%.B.BS Accepts specified values from keyboard.
40 INPUT #d, A Accepts value of ‘A’ from logcal file 'd’,
50 input #d, a$ accepts specified string from logical file 'd’,
60 INPUT #d, A,A$,B,B5 Accepls specified values and string from logical fie 'd. Strings do
not have 10 be enclosad in quotes.
LET LETX=10 Optional. Assigns varable "X the value of 10.
LIST LIST Lists current program.
LIST-n Lists current program through line ‘n’,
LISTn-m Lists lines 'n’ through ‘'m’ of current program.
LIST n- Lists current program from line 'n' to end.
LOAD 10 LOAD Loads next encountered program from tape unit into memory.
20 LOAD "NAME® Loads program or file ‘'NAME' into memory from tape unit

JOLOAD "NAME ", d
30 LOAD "NAME ", d, ¢

Loads specfied file 'NAME' from device 'd’.
Loads specfied file ‘'NAME' from device 'd for command ‘c’. (VIC/
Cé4 only - ¢ =1 for drect memory load)




Command/

Stal t Example Purpose

NEW NEW Deletes current program in memory, sets varables to zero.

NEXT NEXT Indicates end of code contained in a FOR/NEXT loop.

ON...GOSUB 10ONAGOSUB I, m, n Begns execution of subrouting which begins on specified line (in
this example, I','m’, or 'n' ) depending on value of index ‘A,

ON...GOTO 100N AGOTOI, m, n Transfers control to specifisdline 1','m’, or 'n’ depending on value of
index ‘A,

OPEN - 100PEN a Opens logical file 'a’ for read only from tape unit.

20 OPEN a, d Opens logical file 'a’ for read only from device ‘d"

30 0PENa, d, ¢ Opene lngical file 'a’ for command ‘¢’ from device ‘d’

40 OPEN a, d, ¢, "NAME" Opens logical file 'a’ on device 'd’. If device 'd accepts formatied
files, file name is positioned for command.

PEEK PEEK(a) Returrs byte value from adoress ‘a’

PEEK(A) Address can be dynamic.
POKE POKE a, b Puts byte 'b’ into address ‘a’.
POKEA.B Parameters can be dynamic.
POS 10 PRINT POS(0) Prints next available print position (position of cursor on screen).
FRINT 10 PRINT A Prints value ‘A’ on display screen.
20 PRINT A% Prints specified string on screen.
30 PRINT A, AS Prints specfied values or sirings on screen, begnning in next availa-
ble ]|:mt pesiton (pre-tabbed positions are in columns 10,20,30 .40
eic.).
40 PRINT #d. A Prints value of ‘A" on device 'd’.
50 PRINT #d, A% Prints spacified string on device 'd’
READ 10 READ AS, B$ Reads next two data elements into variables A$ and BS.
REM 10 REM comment Remark indicator. Execution skips entire line.
RESTORE 10 RESTORE Resats dala pointer so that next READ receives first element of firs|
DATA statement
RETURN 9990 RETURN Subroutine exit; transfers contral 1o the staterment following most
recent gosub directing transfer to the subroutine.
RUN RUN Begins execution of program at lowest line nurmber.
RUN n Begins execution of program aline 'n’.

SAVE SAVE " NAME " Saves current file or program ‘'NAME' on tape unit.
SAVE "NAME ", o Saves current program or file ‘NAME' on device ‘d'.
SAVE "NAME". d. c Saves file 'NAME' on device 'd'. 'c’ specifies eof or eot

STEP 10FOR |=1TO 10 STEP 2 Alters loop variable increment.

STOP STOP Stops program execution.

SYS SYS (%) Compiete control of pet is transferred 10 a subsystem at decimal
acldress contained in the argument. Brackats optional,

USR USR (x) Transfers program control to a program whose address is at loca-
tions 1 and 2 (VIC/CE4 - locations 784,785). 'x' is a parameter
passed to and from the machine language program.

VERIFY VERIFY Verifies current program against nex1 program on tape unit

VERIFY * NAME* Verifies current program against program 'NAME’ on tape unit.
VERIFY "NAME ", d Veriies curent program ‘'NAME  on device 'd'.
WAIT WAITa, b,c Halts execution of Basic until contents of address ‘a’, and'ed with

value 'b' and exclusive or'ed with value ¢, is not equal to zero. °c’ is
optional and defaults to zero.
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Arithmetic Operators
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Symbol Example Purpose
1 = 10A=B Assigns a value to a variable.
l t 30 PRINT At2 Exponentiaton
3 / 40C=-A/8 Division.
% o S0C=A*8 Multiplication.
[ ; S0C=A+8 Acdiion,
L - 70C=A-8 Subtraction.
: = 10IFA =8B THEN PRINT C ‘A’ Equals ‘B’
i < 10IFAGBTHENC =4 A’ Does notequal ‘b’
< IDIFACBTHENCS="X" ‘A’ Isless than ‘B
B 10IFASBTHENCS = "Y" ‘A’ Is greater than 'B'.
<= 10IFA<=BTHENC =20 '‘A' s less than or equal to ‘B".
>= 10IFA>=BTHENC =D-1 ‘A’ Is greater than or equal 1o 'B",
AND 10IFAANDBTHENC =9 ‘A’ and ‘B’ must both be true for staterment 10 to be true
: OR 20IFAORB THENC=9 ‘A’ must be true or ‘B’ must be true for statement 20 to be true.
1 NOT 30 IF NOT A THEN PRINT C Expression is true it*A' is faise.
i Note. the numerical values used in the evaluation of logical comparisons are: 'true’ is any non-zero number and ‘false’ is zero.
| Special Symbols
Symbols Exampla Purpose
10A=1:B=2:.C=3 Allows multiple statements on a line.
i 10PRINTA;B Allows same line printing. Elements are separated by 3 spaces.
20 PRINT A$;B3 Allows same line printing. String elements are concatenated,
X=10.99 Decimal point
| . 10PRINT A, B Allows same line printing. Elements are separated and printed in
pre-‘tab'ed print positions ( columns 10,20,30, etc.)
i LOAD "NAME" d Separates parameters in load, save, open, mid$, on..gowo, elc.
: > 102A Abbreviation for ‘print’. Stores asone characler. lists as word PRINT,
li $ 10 A$="ABCDEFG" String identifier,
5 % 10 A% = INT(X) Integer identiier
# 10 PRINT#8 Logical file number indicator
}5.:? 10 A$= " ABCDEFG" String enclosures,
! () X=(A-2)/(B+2 Expression pricrity evaluation
| n 10C=n*D Valueof Pi3.1415927.
Reserved Variables Hierarchy of Operations
Variable ._Purpuas Operaior Description
DS Disk Status number (except 2.0) () Brackets always dictate priority
f D33 Disk Status string (except 2.0) t Exponentation
I_ EL Error Line (B Series only) = Negation (unary minus)
| ER Error number (B only) | Multiplication & Division
ERRY Error String array. See table for messages. (B only) n Addition & Subtraction
T Time in Jiffies (Veoth's sec.) since power up or TS <=> Relational Operations
i NOT Logical NOT (Integer wo's complement)
TI$ Timea in HHMMSS AND Logical AND
ST The Status variable. Ses table for functions. OR Logical OR




Basic 4.0 Disk Commands

Function Example Purpose

APPEND 10 APPEND#d, " NAME " Open file 'NAME' on device d’ for appending. New dala is adoed 10
end of existing cata,

BACKUP BACKUPDOTO D1 Duplicate disk in drive 0 onto disk in drive 1

CATALOG CATALOG DO Displays list of filenames in specified drive.

COLLECT COLLECT D1 Purges disk in specified drive of any improperly closed files (indi
cated by * beside file type).

CONCAT CONCAT "NAME1™ TO "NAMEZ", D1 Concatenates file ' NAME1 " to fie " NAMEZ2" . le. NAMEZ2 =
MNAMEZ + NAME1

COPY COPY "NAME ".DO TO "NAME" .D1 Copies fie " NAME " from drive 0 to drive 1

COPY "NAME " .DOTO "DUR" DO Makes duplicate of file " NAME "
" COPY DO TO D1 Copies entire contents from DO to D1

DCLOSE | DCLOSE #n Closes disk logical file 'n’

DIRECTORY DIRECTORY DO Exact same as Calalog Use preference.

DLOAD DLOAD " NAME " .Dd,Uu Loads program “ NAME " from drive 'd’ on unit ‘U’

DOPEN DOPEN#n, "NAME ° .Dd Uu Opens fie "NAME" for reading from drive 'd’, unit 'u'. Default
values: d=0, u= 8. Data is retrieved through file nrumber 'n’.

DOPEN#Nn, "NAME " ,Dd Uu W Opens file " NAME " for writing to drive 'd’, unit 'u’. Not necessary
for RELative fles.

DSAVE DSAVE "NAME" ,Dd,Uu Saves current program to drive 'd’ onunit 'u’ as file “NAME "

HEADER HEADER " DISKNAME " ,Dd, lid, Uu Formats disk in drive ‘d’ unit 'u’ assigning it a " DISKNAME " and
“id".

RECORD 10 RECORD#n, a Posttions relative file open on logical fle number 'n' to record num
ber‘a’ ‘2’ may be dynamic but must be enclosed in brackets.

RENAME RENAME "NAME" TO "NEWNAME " DO Changes aflile name.

SCRAICH SCRAICH "NAME " D1 Eliminates file “NAME ~ from disk.

Additional B Series Commands

Function Example Purpose

BANK BANK b Sats bank number to ‘b’

BLOAD BLOAD °“ NAME " ,Dd,Uu,ON Bb,Pp Loadsfile "NAME" from drive ‘d’ unit ‘U’ into bank ‘b’ at position 'p'

BSAVE BSAVE "NAME" ON Bb,Pp1toPp2 Saves current memory in bank ‘b’ from address ‘p1’ to ‘p2' as file
"NAME" 0 drive 0 unt 8. Addresses are in decimal.

DCLEAR DCLEAR D1 Initialize disk in drive 1

DELETE CELETE 10-30 Deletes lines from current program. Specify line range same as
LIST

DISPOSE DISPOSE GOSUB Purges stack of unwanted return addresses {like ‘POP’)

ELSE IF ST THEN E=1ELSE E=0 Alternate conditon following IF. THEN. May also be used to transfer
execulion

INSTR PRINT INSTR (A%, B$) Returns positon of siring B$ within AS. Returns 0 if not found.

KEY KEY Displays list of function key defintions

KEYn," CATALOGDO" + CHR$(13) Defines function key 'n’.

PUDEF PUDEF " -, £" Re-defines Print Using format characters, Default is * ,.$". In this
example, space is changed 10 -, comma 1o period, period to
comma, and dollars 10 pounds.

RESUME RESUME Continues execution after program error or editing

RESUME n Resumes execution at ine 'n’
RESUME NEXT Resumes execution at start of current active FORNEXT

TRAP TRAP 50000 Specifies routine at line S0000 as an ON ERROA routine.

USING PRINT USING " -$## ### " X Specifies formal o be used for numerical oulpul.
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String Functions

Function Example Purpose
ASC w 10 A=ASC{"XYZ") Returns the integer value corresponding to ASCII code of the first
character in string.
CHR$ 10 AS = CHR$(n) Returns character corresponding to ASCII code number.
LEFTS 10 FRINT LEFT$(X$, a) Returns leftmost "a’ characters from string.
LEN 10 PRINT LEN(X$) Returns length of string.
MIDS 10 PRINT MID$(X$. a, b) Returns ‘b’ characters from string, starting with the ‘a'th character.
RIGHTS 10 PRINT RIGHTS$(XS, a) Returns rightmost ‘a’ characiers from string.
STR$ 10 A5 =5TRS(A) Returns string representation of varable ‘A
VAL 10 A =VAL(AS) Returns numeric representation of string.
20 A=VAL("A") If string not numeric, returns "0" .
ASC, LEN and VAL functions return numeric results. They must be used as part of any expression. Assignement statements are used here for
annpmamw‘. other statement types may be used.

Arithmetic Functions
Function Example Purpose
ABS | 10C=ABSA Returns magnitude of argument without regard to sign
ATN 10 C=ATN(A) Returns arctangent of argument. ‘c’ will be expressed in radians
COS 10 C=COS5A) Returns cosine of argument. "A’ must be expressed in radians.
DEF FN 10 DEF FNA(B)=C*D Allows user to define a function. Function label ‘a’ must be a single
letter; argument ‘b’ is a dummy,
EXP 10 C=EXP(A) Returns constant ‘e’ raisad to the power of the argument
INT 10 C =INT(A) Returns largest integer lees than or aqual to argument,
LOG 10 C=LOG(A) Returns natural loganthm of argument. Argument must be greater
than or equal 10 zero.
RND 10 C=RND{A) Generates a random number between zero and one. If 'a’ is less
then 0, the same random number is produced in each call to rmd. If
‘a =0, the same sequenca of random number is generated each
time rnd s called. If 'a’ is greater than D, a new sequence is pro-
: duced for each call to rnd.
i SGN 10 C =SGN(A) Returns -1  argument is negative, returns 0 il argument is zero, and
| returns + 1 if argument is positive.
'
i SIN 10 C =SIN(A) Returns sin of argument. 'A’ must be expressed in radians.
'= SQR 10 C=SQR(A) Returns the square root of argument.
' TAN 10 C =TAN[A) Returns tangent of argument. ‘A’ must be expressed in radians.
o )

Mathematical Functions

Function Basic Equivalent
Secant I SEC(X) = 1/COS(X)

Cosecant CSC(X) = 1/ SIN(X)
Cotangent COT(X) = 1/ TAN(X)
Inverse Sine | ARCSIN(X) = ATN(X / SQR(-X+X +1))
Inverse Cosine ARC = ATN( X/ SQR(~X«X + 1)) + n/2
Inverse Secant I ARCSEC(X) = ATN( X | SQR(X+X-1))
Inverse Cosecant ARCCSC(X) = ATN( X | SQR(X=X-1) + (SGN(X) - 14n/2)
Inverse Cotangent | ARCCOT(X) = ATN(X) + n/2
E Hyperbolic Sine SINH(X) = (EXP(X) - EXP(-X)) / 2
t Hyperbolic Cosine COSH(X) = (EXP(X) + EXP(-X)) /2
? Hyperbolic Tangent TANH(X) = EXP(-X)/ (EXP(X) + EXP(-X))+2 + 1
| Hyperbolic Secant SECH(X) = 2 / (EXP(X) + EXP(-X)
| Hyperbolic Cosecant CSCH(X) = 2 / (EXP(X) - EXP(-X)
Hyperbolic Cotangent COTH(X) = EXP(=X)/ ( EXP(X) - EXP(=X)) « 2 + 1

Inverse Hyperbolc Sine ARCSINHIX) = LOG( X + SQR(X*X +1))

Inverse Hyperbolic Cosine | ARCCOSH(X) = LOG(X/SQR(X«X-1))

Inverse Hyperbolic Tangent ARCTANH(X) = LOG((1+X)/(1-X))/ 2

Inverse Hyperbolic Secant ARCSECH(X) = LOG(SQR(-X«X+1) + 1/X)

Inverse Hyperbolc Cosecant ARCCSCH(X) = LOG( X/ SQR(X«X=1) + (SGN(X) - 1+n/2)
Inverse Hyperbolic Cotangent | ARCCOTH(X) = LOG(X) + n/2
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ST - The Status Variable

Bit Val |Cassette Read |IEEE Tape Load/Ver. |Vic/64 RS-232
0-7 0 |OK OK OK OK
0 ’ time out parity
on write error
1 2 time out framing
on read. error
rec. buffer
2 4 |short block short block n
3 8 |long block long block unused
unrecoverable CTS signal
4 16 ik any mismatch missing
5 32 | checksum arror checksum error |unused
L 3
DSR signal
6 64 |end of file EOQI missing
device not break
T -128 |end of tape | present end of tape | detected

Printer Control Characters

CHR$ values are sent to print file with Secondary AddrOor 1

CHR$ Operation

10 Lne Feed
13 | 'Carriage Return' (automatic Line Feed on CBM printers)
14 Begin double-width character mode
15 End double-width characier mode
18 Begin reverse characler mode
146 Endc reversa character mode
19 | Settop of page
147 Feed 1o top of next page
17 Switch to upperflower case character set
145 Switch to upper case/graphics character sat
16 | Tabto position in next 2 characters
27 Move to specified dot position
B Begin dot-programmable graphic mode
26 | Repeat graphics data

Table Of Secondary Addresses

Eg. OPEN 4, 4, 7 ; 7 is the Secondary Address on CBM printers that alters line
spacing. Once open the new value can be sent. Secondary addresses are not
applicable to the VIC 20/Commodore 64 RS-232 routines (‘device’ 2). keyboard
(device 0), screen (device 3), or the CBM 8010 Modem (device 5).

110 Device & Device Number (DV#)
Sac Primnier Casserte Vic/64 Cassefte Disk
Addr. 4 1or2 1 B
0 Print data ex- seq. read Load & Load, and Dir
actly asre- relocate (afit) | reac
ceived
1 Print data ac- | Write fle + Load without Program Save
cording to pre- | end-ot-file relocating
viously defined | marker on
format Close
2 Format Write fle + eof | Writefile + eof | R'W channels
Sel-up +endollape | + endoflape | are2-14
marker on marker on
Close Close
3 Set number of lines per page for paging
4 Enable printer format diagnostics
5 Define a programmable characler
6 Set spacing between lines
7 Upper/Lower case
8 ASCI/Graphics
9 Suppress Diagnostic Message Printing
10 Reset Printer
11 Set Uni-Drection
12 Reseat Uni-Direction
13 Set Condense mode
14 Aeset Condense mode
15 | Sel pseudo leter qualty Command Ch,
21 | Reset pseudo letier quality
17 Storing bit image data
18 | Printing bit data previously writian

DS & DS$ - Disk Status Variables
DS | Error Description ]

0 | OK, noerror exists
1 | files scraiched response (not an error)

2-19 | Unused: can occur, should be ignored

20 | read error, block header nol found

21 | read error; sync character not found

22 | read error; data block not prasent

23 | read error; checksum error in data

24 | read error,; byle decoding error

25 | write error; write verify error

26 |write protect on

27 | read error; checksum error in header

28 | write error; data extends into next block

29 | disk id mismatch

30 |syntax error; general syntax

31 | syntax error; invalid command

32 |syntax error; command line > 58 chars

33 | syntax error; invalid filename

34 | syntax error; no flename given

39 | syntax error; command file not given

50 | record not present

51 |overflow in record

52 |file toolarge

60 |file open for write

61 |file not open

62 |file not found

63 | file exists

64 |file type mismatch

65 |no block; s is next available block

66 |ilegal track or sector

67 |llegal system track or sector

70 | no channels (available)

71 | dir error (directory error)

72 | disk full or directory full

73 |cbm dos v2 (or v2.x for later dos's); power up
message, also indicates wrile attempt with dos
mismatcn
74 | drive nol ready
75 |format speed error
76 | controller error

8032 Control Characters

Most functions can be activated by combinations of simuitane-
ous key depressions, a phenomena of the keyboard hard-
ware. Notice that the CHRS values of complimentary functions
differ by 128.

Function CHR$ | ESC/RVS | Keyboard Combination
BELL 7 G
GRAPHICS 142 ShiftN | Both Shifts + °
TEXT 14 N
SCROLL DOWN| 153 ShiftY Left Shit + TAB + |
SCROLL UP 25 Y
SET BOTTOM 143 Shift O Shit + £ + A+ L
SET TOP 15 O Z +A+ L
INSERT LINE 149 Shift U Shit + RAVS + A + L
DELETE LINE 21 U RVS + A + L
ERASE BEGIN 150 Shift V Shit + TAB + B + DEL
ERASE eND 22 vV TAB + 8 + DEL
SETICLR TAB 137 Shift | Shift + TAB
TAB R | TAB

8032 Window POKEs

TOP:224, T whereT=01024 LEFT:226, L where L=01079

BOTTOM:225, B whereB=T10 24 RIGHT:213, R where R=L1to 79
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Error Messages

Message Description

BAD DATA String data was received from an open file, but the program was expecting numeric data.

BAD SUBSCRIFT The program was trying to reference an element of an array whose number is outside of the range speci-
fied in the DIM staterment.

CAN'T CONTINUE The CONT command will not work, either because the program was never ‘RUN, there has been an er-
ror, or a lne has been edited.

DEVICE NOT PRESENT The required I/C device was not available for an ‘OPEN’, 'CLOSE', 'CMD", 'PRINT#', ‘INPUT#', or ‘GET#".

DIVISION BY ZERO Dwision by zero is a mathematcal oddity and not allowed.

EXTRA IGNORED wmﬂsmdﬂamml}ﬂaermmmhmﬂ statement. Only the first few items were ac-

FILE NOT FOUND If you were looking for a file on tape, an ‘end-of-lape’ marker was found. If you were looking on a disk, no
file with that name exists.

* | FILE NOT OPEN The file specified in a "CLOSE’, 'CMD’, 'PRINT#', 'INPUTF', or ‘GET#, must first be 'OPEN'ed.

FILE OPEN An attempt was made to OPEN a file using the number of an already open file.

FORMULA TOO COMPLEX The string expression being evaluated should be splt into at least two parts for the system 1o work with, or
a formula has too many parentheses.

ILLEGAL DIRECT The 'INPUT' staternent can only be used within a program, and not in direct mode.

ILLEGAL QUANTITY A number used as the argumant of a functior or statement is out of the allowable range.

LOAD A problem has cccured during program LOAD, disk or tape |

NEXT WITHOUT FOR This is caused by either incorrectly nesting loops or having a variable name in a '"NEXT' staternent thal
doesn't correspond with one in a ‘'FOR" statement

NOT INPUT FILE An attempt was made to 'INPUT' or ‘GET’ data from a file which was specfied to be for output only.

NOT QUTPUT FILE An attempt was made to ‘PRINT’ data to a file which was spacified as input only.

OUT OF DATA A'READ’ slaternent was executed but there is no data left unread in a ‘DATA' statement.

OUT OF MEMORY There & no more ‘ram’ available for program or variables. This may alsc occur when too many ‘FOR'
loope have been nested, or when there are too many '‘GOSUB's in effect.

OVERFLOW The result of a computation is larger than the largest number allowed, which is 1 701418340 + 38

RECIM'D ARRAY An array may only be "DIM'ensioned once. If an array variable is used before that array is ‘DIM'd, an auto-
matic 'DIM’ operation is performed on that array seting the number of elements o ten, and any subse-
quent ‘DIM s will cause this error.

REDO FROM START Character data was typed in during an ‘INPUT" statement when numeric cata was expected. Just re-type
the eniry sC that it is correct, and the program will continue by itsalf.

RETURMN WITHOUT GOSUB A'RETURN' statement was encountered, and no 'GOSUB’ command has been ssued.

STRING TOO LONG (excapt 2.0) A string can contan up to 255 characters.

SYNTAX A statement or command is unrecognzable. A missing or extra parenthess, misspelled keywords, eic.

TYPE MISMATCH This error ocours when a number is used in place of a string, or vice-versa

UNDEF'D FUNCTION A user defined function was referanced, but it has never been defined using the ‘DFF FN' statement

UNDEF'D STATEMENT An attempt was made 10 ‘GOTO’ or 'GOSUB’ or 'RUN’ a ling number that doesn't exist.

VERIFY t 4 The program on tape or disk does not match the program currently in memory.

B-Series Error Messages

| This list is a summary of BE-Series error messages that are displayed by PRINTing ERR$(X) where X aquals the value down the left column

i l X Message Explanation
| 0 ?STOP KEY DETECTED Occurs when doing a KERNAL /O function and the STOP key is pressad May occur during LOAD or SAVE (or OPEN,
CLOSE, GET#, INPUT#, PRINT# when the cassette tape is moving). CLOSE any open write files 1o save data,
1 7TOO MANY FILES Maximum OPEN files is ten.
2 ?FILE OPEN An attempt was made io OPEN or DOPEN a file with & file number already in use,
i 3 ?FILE NOT OPEN An attemp! was made 10 access a file not previously OPEN or DOPENed _
|" 4 | 7FILENOT FOUND The file specified in OPEN or LOAD was not found on the device specified. In the case of tape VO, and end of tape marker
' was encountered.
5 TDEVICE NOT PRESENT An allempl was macde 10 access a device nol currently connected or powered-up on the IEEE-488 bus. May happen on
OPEN, CLOSE, CMD, INPUT#, GET#, PRINT#. If flename is not specified with OPEN, this error will occur.
6 | PNOTINPUTFILE An attempis was made to read a file originally OPENed for writing.
7 PNOT OUTPUT FILE An attempis was made to write data to a file originally OPENed for reading. The keyboard cannot be writien to.
8 | ?MISSING FILENAME All LOADs and SAVEs from the IEEE port (eg. disk) requre a filename.
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10

11
12
13
14
15
16

17

18
19

21

28N

25

BRUYE3ENSB

& ¥

37

Message

Explanation

?ILLEGAL DEVICE NUMBER
7ARE YOU SURE

7BAD DISK

<return> READY. <return>
<gpace> IN <gpace>
?BREAK

< EXTRA IGNORED
?REDO FROM START

Last Evaluated Number

"MORE" <return>
Fower On Message

TNEXT WITHOUT FOR

PSYNTAX

PTRETURN WITHOUT GOsSUB
P0UT OF DATA
?ILLEGAL QUANTITY

PTOVERFLOW

?0UT OF MEMORY
PUNDEFINED STATEMENT
7BAD SUBSCRIPT
PREDIM'D ARRAY
?DIVISION BY ZERO
7ILLEGAL DIRECT

?TYPE MISMATCH
?STRING TOO LONG

?FILE DATA
TFORMULA TOO COMPLEX

PUNDEFINED FUNCTION
?LOAD ERROR

PVERIFY ERROR

?0UT OF STACK
PUNABLE TO RESUME
?UNABLE TO DISPCSE
70OUT OF TEXT

Occurs if you try to access a device in an ilegal manner. For example, LOADINg or SAVEIng fromAo the keyboard,
screen, or RS-232.

Confirmation prompt for BACKUP, SCRATCH, and HEADER. It is not an error message and ocours only in direct mode,
not during BASIC program execution.

Media falure on HEADER command.

This Is Not An Error Message. This message lets you know that your system s ready to use.

Not An Error Measage. Used to indcate which line an error has occurred "in'".

This occurs when the STOP key is pressad during BASIC execution. CONT can be used to restart the program.
Too many items of data or separators were entered in response 1o an INPUT statement.

This diagnostic message occurs when a numeric variable is used with INPUT and non-numeric data is received. INPUT
continues to function until acceptable data has been received.

This Is Not An Error Message. This s the last value that has been processed through the numerical output buffer. (eg. print
100/10 : print ERR$(17) .. will print 10 both times.

This Is Not An Error Message. Prints “MORE" and carriage return.

This Is Not An Error Message. Prints: *** COMMODORE BASIC 128, B4.0"**
*** COMMODORE BASIC 256, B4.0***

Either a NEXT is improperly nested or the variable in a NEXT stalement corresponds to no previously executed FOR state-
ment.

BASIC cannot recognize the statement you have typad. Caused by such things as missing parenthesis, illegal characters,
incorrect punctuation, misspelled keyword

A RETURN statement was encountered with noprevious GOSUB.
An attemnpt was made t0 READ data from a DATA statement but no data exists or the program has already read them all.

Ocecurs when a function is accessed with a parameter out of range causad by:

1. A matrix subscript out of range (0 < X < 32767)

2. LOG (negative or zero argument)

3. SQR (negative argument)

4. AtB wherg A<O and B not integer.

9. Call of USH betfore a machine language subroutine has baen paiched in.

6. Use of string functions MID$, LEFTS, RIGHTS, with length parameters out of range.
7. Index on...GOTO out of range.

8. Addressol PEEK, POKE, WAIT or SYS out of range.

9. Byte parameters of WAIT, POKE, TAB and SPC out of range.

Numbers resulting from computations or input that are greater than 1.70141184E + 38 or less than 2 93873587E-39.
BASIC text space, or Variables space, or Arrays memory space has been completely filled

A GOTO, GOSURB, or THEN has been executed with a line number that does not axist.

An attempt was made to reference an array element which is cutside the dimensions specified in the DIM statement
An atternpl was made o define an array using a variable already used in an array.

Hlegal divide. Mezsage s followed by the line number - list and check variables.

INPUT, INPUT#, GET, GET#, and DEF cannot be usad in direct mode.

An arithmetic operation has been given non-numeric data, or a string operation has been numeric data,

Maximum string length i 255 characters. Thig error will also occur f INPUT# receives more than 80 characters without &
carriage return (ie. BASIC input buffer is 80 bytes long).

Occurs when a numeric variable is used with INPUT# and non-numeric data is received

BASIC has run out of temporary pointers 1o keep track of substrings in evaluating a string expression. Break the expres-
sion into two smaller parts to cure the problem.

Reference was made to a user defined function which had never been defined with DEF.

Casseftte tape only. To improve tape reliabilty, programs are recorded twice with SAVE. This error will occur f LOAD finds
recording errors in corresponding positions of both recordings. If more than 31 errors are detected in the first pass, LOAD
will not attempt to read the second.

s‘h:‘EHIF‘I’ cperation did not match the conlents of file with the contents of memory. Re-SAVE your program on another
sk or tape.

Too many open FOR...NEXT loops or too many GOSUB calis,
Resume will not operate after a fatal error.
Al of the DISPOSE type items have been disposed of or none exist.

A !:_Ejm or DLOAD has attempted 1o bring in a file larger than 64K. This error will not occur when using the BLOAD com:-
mand.
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Sprite Design

Sprite Colour #2 PORE 53288,

Sprite Colour #3 _: POKE 53286, __

Sprite Enable: POKE 53269, PEEK(53269) OR 2 t Sprite#

POKE Sprite X-Expand: POKE 53264, PEEK(53264) OR 2 1 Sprite#
Sprite Y-Expand: POKE 53271, PEEK(53271) OR 2 t Sprite#
Background Priority: POKE 53275, PEEK(53275) OR 2 t Sprite#

Sprite Multi Colour Mode: POKE 53276, PEEK(53276) OR 2 1 Sprile#

Muiti Colour Mode Bit Pairs

Background Colour, PEEK(53281), Use: 00
Sprite Colour  Use: 01

Sprite Colour #2 Use: 10

Sprite Colour #3 Use: 11

Column Bit Bit Bt Column Column Bit Bil Bit Calumn
1 2 3 76543210|76543210/76543210 1 2 3 1 2 3 76543210|76543210{765432101 2 3
0 21 42 00 15 2A 0 21 42 00 15 2A
1 22 43 01 16 28 1 22 43 01 16 2B
2 23 44 0 17 2 2 23 44 02 17 X
3 24 45 03 18 2D J 24 45 03 18 20
4 25 46 04 19 2F 4 25 46 04 19 2F
5 26 47 05 1A 2F 5 26 47 05 1A 2F
6 27" 48 06 18 30 6 27 48 06 18 30
7 28 49 or 1C N 7 28 49 07 1IC N
8B 28 50 08 1D 32 8 29 50 08 1D 32
9 30 51 09 1E 33 9 30 51 09 1E 33
10 31 52 10 1F 34 10 31 52 10 IF 34
11 32 53 11 20 35 11 32 53 11 20 35
12 33 54 12 21 38 12 33 54 12 21 36
13 34 55 13 22 37 | 13 34 85 | 13 22 37
14 35 56 14 23 38 14 35 56 14 23 38
15 38 57 15 24 39 15 38 57 1§ 24 38
16 37 58 16 25 3A 16 37 58 16 25 3A
17 38 50 17 26 3B 17 38 50 | 17 26 3B
18 39 B0 | 18 27 3C 18 39 60 18 27 3C
19 40 61 | 19 28 3D 19 40 & [ [ [ ] ][] = GZRELEED |19 28 3D
20 41 62 | 20 29 3F | 20 41 62 20 29 3E

76543210l76543210l76543210 76543210l76543210l176543210

Sprite # (0-7) Sprite # (0-7)

Pointer: POKE 2040 + Sprite#, Pointer. POKE 2040 + Sprite#,

Sprite Colour: : POKE 53287 + Sprite#, ____ Sprite Colour; . POKE 53287 + Sprite#, __

X-Position: POKE 53248 + Sprite#, X Position X-Position: POKE 53248 + Sprite#, X Position

Y-Position: POKE 53249 + Sprite#, Y Position Y-Position: POKE 53249 + Sprite#, Y Position
Column Bit Bit Bit Column Column Bit Bit Bit Column
$ 2 3 76543210176643210)76643210 1 2 3 1 2 3 76543210176543210|76643210 1 2 23
0 21 42 1_ 00 15 2A 0 21 42 00 15 2A
1 22 43 01 16 2B 1. 20..48 01 16 2B
2 23 44 . 02 17 2C 2 23 44 D2 17 2C
3 24 45 | 03 18 2D 3 24 45 03 18 2D
4 25 46 04 19 2F 4 25 46 | D4 19 2ZE
5 26 47 05 1A 2F 5 26 47 05 1A 2F
6 27 48 , 06 18 30 6 27 48 06 1B 30
7 28 40 ’ o7 1C 31 7 28 49 07 1C 31
8 29 50 08 1D a2 B 29 50 08 10 32
9 30 51 09 1E 33 9 30 51| | | i 08 1E 33
10 31 52 10 1F 234 10 31 52 10 1F 34
11 32 53 11 20 35 11 32 53 11 20 35
12 33 54 12 21 36 12 .33 54 12 21 36
13 34 55 18 % N 13 34 55 13 22N
14 35 56 14 23 38 14 35 56 14 23 38
15 36 57 15 24 39 15 36 57 15 24 39
16 37 58 | 16 25 3A 16 37 58 16 25 3A
17 38 59 17 26 3B 17 38 59 17 26 3B
18 38 60 18 27 3C 18 39 60| | 18 27 aC
10 40 61 19 28 3D 19 40 61 19 28 3D
20 41 62 20 29 3E 20 41 62 | 20 29 3E

76543210176543210176543210 76543210/76543210176543210

Sprite # (0-7) Sprite# ____(0-7)

Pointer: POKE 2040 + Sprite#, Pointer: POKE 2040 + Sprite#,

Sprite Colour: POKE 53287 + Sprite#, ______ Sprite Colour: - POKE 53287 +Sprite#, ______

X-Position: POKE 53248 + Sprite#, X Position X-Position: POKE 53248 + Sprite#, X Position

Y-Position: POKE 53249 + Sprite#, Y Position Y-Position: POKE 53249 + Sprite#, Y Position
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Character Design

Bit Bit Bit
76543210 76543210 76543210

F—-

N s LN 2O
~No o kO N - O
~N o Ok 0N 2O

Character# Character # Character #

Screen Design

40 Column PET/CBM Screen Map

W -

w WGPy S EEE

U] | A LG L T i e e e - SO TG 1 812G AR 1 P | e
1 L0 O TR S AN LN R . SR 0 S mﬂrnﬂ.mmwrn

-
2
=

‘ § o |5 H G N e W LI RE 0 a 0 # ::-:..-‘,q-_-_| g ::ll' | . . T 1 :I_ i L .-I-. .. H 4 : % 5 - i
8140 . h“ 1243128012001 21

S5 94 9900 1, s S5 ik R B 0 1 o T e o B O B B R G U b, O O 147 208 500 594 B0 )
10 8168 pia8gizan! . . : b e - - : e i) i i alin sk -m'a.‘ﬁ.“'m

: - s, 0 e 1 L | L] i . *- ™ 3 5 o ik - ot o L= ]
[ l.-.-h - =_ =
o - ., AR
1 8190 [proalee 5 17317601 7931 8 31 83j3 18801 8531 B¢ SE13 1 B9 120 18213 1930 1 94131 9513 1963187131 98(3 19 201 32020320 -;-'.1..-:+u.!
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o T |l 1.'.-;-' li.'
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e
-
§ESEERBERRER G

e

33re7
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__VIC 20 Screen Map (with expansion memory at $2000)

1 1000 :
2 106
3 102c
L) 1042
5 1058
6  108E
7 1084
8 109A
o 1080
._ 10 10ce
| £ 11 100C
12 10F2
,{ 13 1108
| 14 1ME
15 1134 .
; 16 114A 4427
17 1160 4443
18 1176
19 118C 4453
= s as10 1517 ave [ 4510|620 [ s | sece | s | e | secm | acom |z | s0 | e
21 1188 4537
22 11CE 4555
23 11E4 450 4601
4601
... VIC 20 Colour Table Map (with expansion memory)
1 9400 | 7888 | 7889 | 7800 | 7891 [7882 | 7880 | 7604 | 805 | 7896 | 7887 | 7998 | 7808 | 7800 | 7601 _ 7003 | 7004 | 7008 r' 7008 | 7000
2 9416 7018 7022 . 7026
3 oacC 7040 | B 7944 7948
4 0442 7062 7960 970
6  945E
7T s4nd
8 949A
9 9460
| 10 94C8
11 940C
lt 12 94F2
I 13 9508
I 14 9S1E
15 9534
18 9854A
17 098560
18 9576
19 95eC
20  95A2
21 9568
f 2  95CE

3
i
|
;




e e & W N

10
1"

12
13
14
18
1€
17
18
19

=i

10
n
12
13
14
15
16

1E00
1E16
1E2C
1E42
1E58
1EGE
1EB4
1EDA
1E60
1ECé
1EDC
1EF2
1F08
1F1E
1F34
1F4A
1F60

1

EREEREEEE

® | 8410

8411

8412

B416

BT

B430

B4SE

-----

__VIC 20 Screen Map (without expansion memory)

s

B1BE

VIC 20 Colour Table Map (without expansion memory)

| B420

Ba21
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1024

Commodore 64 Screen Map (default)

I‘m‘]'rﬂ?ﬁli J?GI1WTM1|IJ-1-EED1I:E'I
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107
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1m1 085 086|108

N1 0001 0 |1

00411 006|100 1

1041”:5--1::1

||1M11cﬁnm1m+__' 11081 11001111
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31124112541 128112 112

1231301131

Hiﬂlnaiﬂnuasnuﬁarll _

1#"'“”41

Inumalma!m Bl11481 15001 15111 ":15411!55{11 1157[11581 158(1 1 1151!11 nu]u 1168{1 16701 1881 189(11 701 171y n++uumn nrrluﬁnmmrmuaqn
! v el R R D =¥ i i | M - ‘gt P g R o S i = f .
L«.rmz 1227}1228(12291 230{1 231 1232412331 234}1 2351 236{: 237/12081 29(1 240]1 24 1)1 242 2 8l 2400125001251
nm:zvuluulmﬂ 126812700127 1272hvaralr27alr 2751 276l 277 2T 279 2801281 289012901291
n:;:nm:!:ﬁh:tﬁ'm:: 1308113091310/1311/131 3141131513160 31713881 319[r320(1321)13 328}132911330/1331
34413451 346(1347 /134811 3454 1350{1 351 1 u 1356{1 357|13581 350(1 360(1361 1369(1370/1371
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VIC 20 Screen Memory

To move the screen: POKE 36869, (PEEK(36869) AND 15) OR X

POKE 36666, (PEEK(36866) AND 127) OR Y

Commodore 64 Screen Memory

To move the screen: POKE 53272, (PEEK(53272)AND15) OR X

4 +(PEEX(368685) AND 128) {3—PEEK{565?’6} AND 3} * 16384 + (X*64) = Locabon
X Y + 64 +(PEEK[36869) AND 112) = Location X For Screen at Bank O (default);
Decimal (12K blocks) Hexadecimal Decimal Hexadecmal
128 0 0 $0000 0 0 $0000
128 128 512 $0200 16 1024 0400 (cetaul)
129 0 1024 0400 32 2048 0800
129 128 1536 0600 48 3072 0C00
130 0 2048 0800 64 4096 1000
130 128 2560 OADD 80 5120 1400
131 0 3072 0C00 96 5144 1800
131 128 3584 QEQD 112 7168 1C00
132 0 4096 1000 (dft wiexp) 128 B192 2000
132 128 4608 1200 144 9216 2400
133 0 5120 1400 160 10240 2800
133 128 5632 1600 176 11264 2000
3¢ § 0 6144 1800 192 12288 3000
134 128 6656 1A00 208 13312 3400
135 0 7168 1C00 224 14336 3800
135 128 7680 1E00 (default) 240 15360 3C00
136 0 8192 2000
136 128 8704 2200
137 0 9216 2400
137 128 9728 2600
138 D 10240 2800
138 128 10752 2A00
139 0 11264 2000 Commodore 64 VIC Il Address
:33 123 Eza: 3000 Tomove VIC 1: POKE 53272, (PEEK(53272) AND 252) OR X ;X =3-Bank#
140 128 12800 3200
141 0 13312 3400 Bank | X ‘ VIC |l Chip Adaress Range .
141 128 13824 3600 Decimal (16K blocks) Hexadacimal
142 0 14336 3800 0 3 0-16383 $0000-3FFF (detault)
142 128 14848 3A00 1 2 16384-32767 4000-TFFF
143 0 15360 3C00 2 1 32768-49151 8000-BFFF
143 128 15872 3E00 3 0 49152-65535 CO00-FFFF

VIC 20 Character Base

To move the character base: POKE 36869, (PEEK({36869) AND 240) OR X

A 32768 + (PEEK(36869) AND 15) * 1024 = Location
0 32768-34815 $8000-87FF  (cifk) (3-PEEK(56576) AND 3) * 16384 + (X*64) = Location
1 33702-358390 BA00-BBFF X* For Screen at Bank O (defaul);
2 34816-36863 8800-8FFF : -
3 35840-37867 8C00-93FF L s
4 36864-3891 1 9000-97FF 0 0-2047 $0000-07FF
5 378B8-39935 9400-9BFF 2 2048-4095 0800-0FFF
6 38912-40959 9800-9FFF 4 4096-6143 1000-17FF "1
7 39936-41983 9C00-A3FF L 6144-819 1800-1FFF *2
8 0-2047 0000-07EF E 8192-10293 2000-27FF
9 1024-3071 0400-0BFF 10 1024012287 2800-2FFF
10 2046-4005 DB00—OFFE 12 12288-14335 3000-37FF
11 3072-5019 0C00-13FF 14 143361 3800-3FFF
12 4096-6143 1000-17FF " - X=PEEK[53272) AND 14
:i g'?i‘ﬂ-if:;: :m;gﬁ: *1 - Lower 2K of Character ROM (Bank 0 or 2 only) (default)
44-8 800~ *2 - Upper 2K of Character ROM (Bank 0 or 2 onl
15 7168-9216 1C00-23FF oy - "
* X =PEEK(36869) AND 15
Character ROM is the same in al machines, but only addressable in VIC 20/C64
VIC 20 Commodore 64
2K Block Default Address Detault Address VIC Il Imagn Contents
Dec (*2K blocks) Hex Dec (kK blocks) Hex Hex
0 32768-33270 . | BO00-81FF | 53248-53759 DO0O-D1FF | 1000-11FF | Upper case characters
33280-33791 8200-B3FF | 53760-54271 D200-D3FF | 1200-13FF | Graphics characters
33792-34303 8400-85FF 54272-54T83 D400-D5FF | 1400-15FF | Reversed upper case characiers
34304 -34815 BBOD-B7FF 54784 -55205 D600-D7FF | 1800-17FF | Rewarsed graphics characiers
1 J4816-35327 8800-8B9FF 55206 -55807 DBe00-CoFF 1800-19FF Lower characters
35328-35839 BA00-8BBFF 55808-56310 DAOO-DBFF | 1A00-1BFF | Upper case and graphics characters
35840-36351 B6C00-BDFF 56320-56831 DC00-DDFF | 1CO0-1DFF | Reversed lower case characters
36352-36863 BE0O-BFFF S6832-57343 DE0OO-CFFF | 1E0D0-1FFF | Reversed upper case and graphics

MNote: Characler ROM only available with VIC Il n bank 0 or 2

Commodore 64 Character Base
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VIC 20 Screen & Border Colours Commodore 6845 Video Chip
POKE 36879, X : Bords: POKE 59520, R# | POKE 59521, Value 3
Screen BLK |WHMT | RED |CYN | PUR | GRN | BLU | YEL RO Horizontal total number of characters on line (Nht) including hori- ‘
BLK B 9 10 1 12 13 14 15 zontal retrace. (rue value = number + 1)
WHT 04 25 26 a7 8 29 30 31 R1 Horizontal number of characters displayed (Nhd)
40 41 42 43 44 45 46 47 R2 Distance (in characters) from left to right margin of screen + 1 L
CYN 8 | 57 58 | 50 80 | 61 62 | 63 R3 Sync width. Lo nybble is vertical sync width (in lines) £
PUR 72 73 T4 75 76 o 78 19 Hi nybble is horizontal syne (in characters) :
GRN 88 89 30 91 92 a3 04 a5 R4 Number of dispiay lines including retrace (Nv1).
BLU 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 S Vertical position of the edge of the screen. ‘
YEL 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 R6 Number of display lines on screen (Nvd) _
ORG 196 | 137 138 | 139 140 | 141 142 143 R7 Height of upper edge from bottom of screen (in lines displayed)
Lt. ORG 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 R8 Interlace and Skew: - _ '*
PNK 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 Bit0 1 =interlaced mode 0 = non interiaced mode g
Bit1 if BitO =1 then interlace and video mode 1
Lt. CYN 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 Bit2 not used |
Lt. PUR 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 8it3 not used | ‘
LLGAN |, 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223 5ol skl |
Lt. YEL 248 249 250 251 252 253 254 255 Bit 7 cursor (not mplemented on the PET) ]
RO Number of lines between top of one display ine and top of the naxt l
R10 Cursor (not implemented on the PET) |
mae:|mam | zPg | zx |a0 [y [aes| ax [ Ay m; IMM | ZPg | ZX |ABS| AX R11 Cursor (not implemented on the PET) 2
Byts| 2 | 2 212133 (3 l2/2]2]3]3 R12 Control Register: |
ORAl09 |os |15 |01 |11 oD | 1D ]| 19 BIT 24 2c Bit0 add 256 to start acdress (512 for 8032)
AND| 29 |25 |35 |21 |31 |2D (3D | ™ STY B4 | 84 | BC Bit1 add 512 to start acdress (1024 for B032)
EOR| 40 | 45 |55 |41 |51 |4D | 8D | 50 LOY| AD | A4 | B4 | AC | BC Bit 2 invert flyback
ADC| 69 |65 |75 |61 |1 |6D | 7D | 70 Co |Cca cc Bit 3 invert video signal
5TA 85 |95 |81 |91 |80 |80 | %8 Ig ED | E4 EC Bit4 use top half of 4K character generator
LDA| A9 | A5 | B5 |A1 | Bl |AD |BD | BB : BitS (notimplemented on the PET)
lome| o [cs | os |1 | o1 |co |oo | pe| LORCedeEMSn-0.4.0r-C 8it6 (not implemented on the PET)
SBCIE9 |ES|FS |E1 |F |ED|FD| PO Bit 7 not used
OpCode endein -1, -8, -9, or -D R13 Value + 32768 is address of first character (multiply by 2 for 8032)
| Jim Butterfiold R14 Cursor location HI (not mplemented on the PET)
[ I:: ""-;” ETE‘G ?—; 3;" Ags J"-:: ﬂ';""' R15 Cursor location LO (not implemented on the PET)
Biiuhas 8 Jovee AE.I - g g A16 Light pen position Hi (read only)
BPL| 10 |ami| 30 | Imoe|ass jinoy| [RoL 2% | % 2 | 3 A7 Light pen position LO (read criy)
. Bvc| 50 |8vs| 70 | [Tarl 20 LSR 45 | 56 4 | 5E
; BCC| 90 [BCS| B0 | |jmp| ac | 6c | [ROR 66 | 75 g 1%
- BNE| DO |BEQ| FO ST 86 86 | BE
| Lo | A2 | A8 BB | AE RE
: 2 DEC Cs | D8 CE | DE ’
INC E6 | F8 EE | FE
| Op Codeends in -2, -6, or -E
: Single Byte Op Codes | Accumulator Moge)
i‘? 0-|1-]2 |3 |4- |5 [6 |7-|8-|o-|A-|B-|c-[D- |- | F-
: -0 [BAK AT ATS 1
.' -8 [prejcLc|pLe [sec|pHal cui [PLa | ser joer [T | Tar [ouv | vy loLo| mx |sep
| -Ajast|  Jrot I.sa |=u:rr TXA | xS [Tax |TSx |DEX|  [noP |
Hexadecimal Conversion Chart Bit Values
4 -5 -8 -T -3 -9 -A -B -G -D -E Bit | Dec Hex I
5 B 7 1 2 10 11 12 13 14 ] 1 .u-m
21 2 23 2N 2% 2 21 2838 2 M 1 2 | ooo2
37 38 39 40 41 42 43 48 45 48 2 s | 0004
53 54 55 66 57 58 59 60 61 62 s | 8 | oooe
0 m o.M N NN 4 16 | o010
85 86 B7 83 89 9 91 92 93 9N 5 32 | o020
8- |06 ©7 98 90 100 101 102 103 104 105 106 107 108 1090 110 6 | o4 | oos0
T- J112 113 114 N5 116 17 118 119 120 121 122 123 124 125 128 7 128 | noso
8- J128 129 130 131 132 133 134 135 136 137 138 139 140 181 142 8 256 -IHIII:
T
P~ 144 145 1456 147 14B 140 150 151 152 153 154 155 156 157 158 9 512 | 0200
Il.- [160 161 162 183 164 165 166 167 168 169 170 171 172 173 174 175 | 2560 40960 10 | 1024 | oeo0
B- |17T6 TT 7@ W9 180 181 182 183 184 185 186 187 188 189 1890 191 | 2816 45056 1 2048 .HW
C- |192 193 104 195 196 197 108 100 200 201 202 203 204 205 206 207 | 2072 49152 12 | +0% | 1000
D- J208 2080 210 211 212 213 214 215 216 217 218 219 220 221 222 223 | 3328 53248 13 | 8192 llslnn
E- |22¢ 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 | 3584 57344 14 | 16384 | 4000
F- ]240 241 242 243 244 245 246 247 248 240 250 251 262 253 254 255 | 3840 61440 15 | a2768 | 8000

32 The Transactor, Volume 4, Issue 05
s



Commodore 64 SID Note Values

The value under Hi is POKEd into the Hi byte of the frequency registers (54273, 54280, 54287). Likewise with Lo (54272, 54279, 54286)

Octave 0 Octave 1 Octave 2 Octave 3
Note Oscillator Frequency Oscillator Fregquency Cscillator Frequency Oscillator Frequency
Decimal = Hi(x256) + Lo Decmal = Hi(x256) + Lo Decmal = Hi(x256) + Lo Decmal = Hi(x256) + Lo

C 268 1 12 536 2 24 1072 4 48 2145 8 a7
C# 284 1 28 568 2 56 1136 4 112 2273 8 229
D 301 1 45 602 2 a0 1204 4 180 2408 9 104
O 318 1 62 637 2 125 1275 4 251 2951 9 247
E 337 1 81 675 2 163 1351 5 71 2703 10 143
F 358 1 102 716 2 204 1432 5 152 2864 1 48
F# 379 1 123 758 2 246 1517 5 237 3034 11 218
G 401 1 145 803 3 35 1807 6 71 3215 12 143
G# 425 1 169 a51 3 g3 1703 6 167 3406 13 78
A 451 1 195 202 3 134 1804 T 12 3608 14 24
AW 477 1 221 956 3 187 1911 7 118 3823 14 239
B 506 1 250 1012 3 244 2025 ' § 233 4050 15 210
- Octave 4 Octave 5 Octave 6 Octave 7

Note Oscillator Freguency Oscillator Frequency Oscillator Frequency Oscillator Frequency

Decmal = Hi (x256) + Lo Decmal = Hi (x256) + Lo Decmal = Hi (x256) + Lo Decimal = Hi (x256) + Lo

C 4291 16 195 8583 33 135 17167 67 15 34334 134 30
CH 4547 17 195 9094 35 134 18188 A 12 36376 142 24
D 4817 18 209 9634 37 162 18269 75 [51t] 38530 150 130
D# 5103 19 239 10207 39 223 20415 79 191 40830 150 126
E 5407 21 ) 10814 42 62 21629 B4 1256 43258 168 250
F 5728 22 a5 11457 44 183 22015 89 1 45830 179 6
F# 6260 23 181 12130 47 107 24278 94 214 48556 189 172
G 6430 25 a0 12860 50 60 25721 100 121 51443 200 243
G# 6812 26 156 13625 53 §7 27251 106 115 54502 212 230
A 7217 28 49 14435 56 99 28871 112 199 57743 225 143
Ag 7647 29 223 15294 59 190 30588 118 124 61176 238 248
B 8101 31 165 16203 63 75 32407 126 151 64814 253 46

CB2 Note Values

Commodore 64 SID Envelope Rates

Master Vdume (MV) = Lo nybble of 54296. MV and A/D/S/R Regisiers (R1 & R2) are write only.

Values are for smple CB2 sound. Voice1: 54277/8 » Voice2: 54284/5 » Voicad: 54291/2, See Memory Map.
PET/ICBM : POKE 59467 16 : POKE 59468, (Oct) - POKE 59464, X - :
VIC20  POKE 37147 16  POKE 37148, (Oct) : POKE 37144, X POKERL$+ L0 POKER2.¢fi + Lo
Ce4 : POKE 56587 16 : POKE 56586, (Oct) : POKE 56584, X Hi nybble Lo nybble Hi nybble Lo nybble
Value Attack Rate Decay Rate Sustain Lavel Release rate
Oct=185 Oct = §1 Oot=85 Hinybble Lonybble|  Otopeak peak 1o SL Valsth's of MV SL100
Note | OctaveD | Octave 1 | Octave 2 | Octave 3 | Octave 4§ Oclave 5 0 c Y 8 e o sMV 6 ms
B 2510 125 2561 125 251 125 10 1 8 ms 24 ms ThsMVY 24 ms
C 238 118 238 118 238 118 32 2 16 ms 48 ms 2l sMV 48 ms
C# 224 110 224 110 224 110 48 3 24 ms 72 ms ¥ sMY 72 ms
w 210 104 210 104 210 104 64 4 38 ms 114 ms 4y sMV 114 ms
D# 199 99 199 99 199 99 80 5 56 ms 168 ms ShsMV 168 me
E 188 a3 188 93 188 93 a6 £ B8 ms 204 ms B sMY 204 ms
F 177 B8 177 aa 177 AR 112 7 B0 ms 240 ms ThaMV 240 ms
F# 168 83 168 a3 168 83 128 ' 2 100 ms 300 ms 8 5MY 300 ms
G 158 78 158 78 158 78 144 | g 250 ms 750 ms 1 5MV 750 ms
G# 149 74 149 74 149 74 160 10 500 ms 15 s 1o sMV 15 8
A 140 €9 140 69 140 69 176 11 800 ms 24 8 "WisMV 24 s
Ar 133 65 133 65 133 65 192 12 1.0s 30 s 12y sMV 30 s
Based on formula: MNaote n=1) /2 ¢ (1712 208 13 30 s 90 s _ 3hsMY 90 =
g:ﬁﬂ pma-u::ﬁr: ;éHE {BE-E\"}B:I 0 [ ) 224 14 50 s 150 s 14y MV 150 &
‘ 240 15 B0 s 240 ¢ - MV 240 s
VIC 20 Note Values

Where two values are shown, it is necessary to alternate between them to get the true nots,
Voice frequency registers are 36874/5/6. Nosse reg is 36877. Volume is Lo nybbie of 36878, See Memory

Map
Octave 0 Octave 1 Octave 2 Octave 3
Note Value Mod. Val. Value | Mod Val Value | Mod. Val. Value Mod. Val.
C 131 182 195 224 239 240
CH 140 197 226 240 241
D 145 200 227 228
O# 151 203 229
E 158 2086 207 231
F 161 162 208 2009 232
F# 166 167 211 212 233
G 173 174 214 234 235
G# 178 216 238 236
A 181 182 218 219 237
Al 185 186 220 221 237 238
B 189 180 222 223 239
v
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SuperChart: VIC 20 / Commodore 64

DECIMAL HEX ASCIll SCREEN BASIC 6502 DECIMAL DECIMAL HEX ASCIl SCREEN BASIC 6502 DECIMAL
0 00 @ end-line BRK 0 B4 40 @ = @ RTI b4
1 01 A ORA(I,X) 1 65 41 A & o A EOR(|,X) 65
2 D2 B 2 a13] 42 B M.b B BB
3 03 stop C 3 67 43 C Be C 67
4 04 D 4 68 44 D H.d D 68
5 05 white £ ORAZ 5 69 45 E O.e E EORZ 69
6 06 F ASL Z 6 70 46 F H.f F LSR Z 70
7. 07 G 7 s R 7 G O.g G 71
8 08 lock H PHP 8 F s 48 H .h H PHA 12
9 _09 unlock l ORA # 9 73 49 | &1, | EOR # 73
10 0A J ASL A 10 74  4A J M, J LSR A 74
11 OB K 11 75 4B K 7]k K 79
12 0C L 12 76 4C L L. L JMP 76
13 0D carret M ORA 13 77 4D M N.m M EOR 77
14 OE text N ASL 14 78 4E N a.n N LSR 78
15 OF O 15 79 4F 0 O.o O 79
16 10 P BPL 16 80 50 P O.p P BVC 80
17 11 curdown Q ORA(I).Y 17 81 51 Q ®o Q EOR().Y 81
18 12 reverse R 18 82 52 2! O.r B 82
19 13 curhome S 19 83 53 S ws S 83
20 14 delete i | 20 84 54 T Ot T 84
21 15 U ORAZX 21 85 55 U 4,u U EORZX 85
22 16 v ASL Z X 22 86 56 V =,V Vv LSR Z X 86
23 17 W 23 87 57 W ow W 87
24 18 A e 1 24 88 58 X i x X CLI 88
25 19 Y ORAY 25 89 59 Y Oy Y -~ 'EORY 89
26 1A 7 26 a0 5A Z L Z a0
27 1B [ 27 91 5B [ I8 [ 91
28 1C red \ 28 92 5C £ i £ 92
29 1D cur right ] ORA X 29 93 5D ] 1l ] EOR X 93
= 30 1E green 1 ASL X 30 94 &E t LI 1 LSR X 94
31 1F blue - 31 95 o= - N, o 95
32 20 space space space JSR 32 96 60 ] RTS 96
33 21 ! I ! AND(I,X) 33 a7 61 L ADC(I,X) 97
34 22 ’ " z 34 98 62 - 98
35 23 # # = 35 99 63 O 18
36 24 $ 3 3 BITZ 36 100 64 O 100
37 29 ) O/n O AND 7 37 101 B5 [] ADC Z 101
38 26 & & & ROL Z 38 102 66 ] ROR Z 102
39 27 4 d “ 39 103 67 ] 103
40 28 ( ( ( PLP 40 104 68 i PLA 104
41 29 ) ) ) AND # 41 105 69 V. .Z ADC # 105
42 2A w * B ROL A 42 106 6A 1 ROR A 106
43 2B + + + 43 107 6B (H 10/
44 2C a . . BIT 44 108 6eC - JMP() 108
. 45 20 - - - AND 45 109 6D 3 ADC 109
: 46 2E : ; . ROL 46 110 6E B ROR 110
47 2F / / / 47 111 6F e 111
I* 48 30 @ ] 0 BMI 48 112 70 d BVS 112
_- 49 31 1 1 1 AND(I)Y 49 113 71 - ADCI(I),Y 113
50 32 2 2 2 50 114 72 ss 114
: 51 33 < 3 3 51 115 73 ] 115
: 52 34 4 4 4 52 116 74 I 116
:' 53 35 5 5 5 AND Z.X 53 117 75 L ADCZX 117
j 54 36 6 6 6 ROL Z X 54 118 76 i RORZX 118
55 37 7 7 T 55 119 r i - 119
56 38 8 8 8 SEC 56 120 78 ™ SEI 120
57 39 g 9 9 AND Y 57 121 79 - ADCY 121
58 3A : : : 58 122 TA ER 122
59 38 : , : 59 123 78 - 123
60 3C < o < 60 124 7C ™ 124
61 3D = = = AND X 61 125 7D Pl ADC X 125
62 St > > > ROL X 62 126 TC ol ROR X 126
- 7 7 ? 63 12F  TF ? 127
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Jim Butterfield

DECIMAL HEX ASCII

128
129
130
131
132
133
134
135
136
137
138"
139
140
141
142
143
144
145
146
147
148
149
150
151
162
153
154
1565
156
167
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

80
81

82
83
84

85

86

87

88

89

8A
8B
8C
8D
8E
8F
90
91

92
93

a4

95

96

97

98

g9

oA
9B
aC
gD
SE
9F

AOD
A1l

A2
A3
Ad
A5
A6
Al
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1

B2
B3
B4
B5
B6
B7
B8
B9
BA
BB
BC
8D
BE
BF

orange

load & run

f1

f2

f3

f4

f5

f6

f7

f8

car ret
graphics

black
cur up
rvs off
clear
insert
brown

it red
dk. grey
md. grey
it. green
1. blue

it. grey
magenta
cur left
yellow
cyan

UUDQﬂEEEEEEIEEIFHEED'[:I]EIZIDEII]ED

L
A

OO0,

SCREEN BASIC

END
FOR
NEXT
DATA
INPUT#
INPUT
Dim
READ
LET
GOTO
RUN
IF

RESTORE

GOSUR
RETURN
REM
STOP
ON
WAIT
LOAD
SAVE
VERIFY
DEF
POKE
PRINT#
PRINT
CONT
LIST
CLR
CMD
SYS
OPEN
CLOSE
GET
NEW
TAB(
TO

FN
SPC(
THEN
NOT
STEP

J'\HV%%—F“** | -
O

6502

STA(,X)

STY Z
STAZ
STXZ

DEY
TXA

STY
STA
STX

BCC
STA(N).Y

STY Z.X
STAZX
STXZY

TYA
STAY
XS

STA X

LDY #
LDA(I,X)
LDX #

LDY Z
LDA Z

LDX Z

TAY

LDA #
TAX

LDY
LDA
LDX

BCS
LDA(I).Y

LDY Z.X
LDA Z X

LODX ZY

CLv
LDAY
TSX

LDY X
LDA X
LDXY

DECIMAL

128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
131
152
133
154
135
156
157
158
159
160
161
162
163
164
165
166
167
166
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

DECIMAL HEX ASCIlI SCREEN BASIC 6502

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
D14
215
216
217
218
219
220
221
202
223
204
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

=

oS FeRrTwE Sy oo on

ONAO[LMEEBNOOD0DABA N

LSS _JOR'ANEmE JEE N
HBBv<xxgs<ece~n=0bo

4 =
%8

Reverse of ASCII

L
ENEEERR=N

U]ﬂﬂﬁiﬂll.lll!ll:

TAN
ATN
PEEK
LEN
STR$
VAL
ASC
CHR$
LEFTS
RIGHTS
MID$
GO

n

CPY #
CMP()).X

CPY Z
CMP Z
DEC Z

INY
CMP #
DEX

CPY
CMP
DEC

BNE
CMP().Y

CMP Z X
DEC Z.X

CLD
CMPY

CMP X
DEC X

CPX #
SBC(I), X

CPX Z
SBC 2
INC Z

INX
SBC #
NOP

CPX
SBC
INC

BEQ
SBC(.Y

SBC Z X
INC Z X

SED
SBCY

SBC X
INC X

DECIMAL

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
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SuperChart: BASIC 2.0/ 4.0

0 00
1 01
2 02
3 03
4 04
5 05
B 06
7 07
B8 08
9 9
10 OA
11 OB
12 oC
13 oD
14 OE
15 OF
16 10
17 11
18 12
19 13
20 14
21 15
. 22 16
23 17
24 18
29 19
26 1A
27 1B
28 10
29 1D
30 1E
31 1F
32 20
33 21
34 22
35 23
36 24
37 25
38 26
39 27
40 28
41 20
42 2A
43 2B
44 2C
45 2D
46 2E
47 2F
48 30
49 31
50 32
51 33
52 34
53 39
54 36
S5 37
56 38
57 39
58 3A
59 38
60 3C
61 3D
62 Sk
63 3F

@

A

B

slop C
D

E

F

bell G
H

tab |
J

K

L

car ret M
lext N
top left O
P

cur down Q
reverse R
curhome S
delete T
del line U
ers start v
W

X

scroll dn : i
Z

escape |
\

cur right J
.t

space space

| 1

# #

b $

0o %

& &

i !

( (

) )

* o

+ +

/ /

0 )]

1 1

2 2

3 3

4 4

5 5

B 6

7 7

B 8

3 9

< <

by >

? ?

DECIMAL HEX ASCII SCREEN BASIC

end-line

space

- DO NOOUAEWN—=S &~

2V I A=

6502

BRK
ORA(1,X)

ORA Z
ASL Z

PHP

ORA #
ASL A

ORA
ASL

BPL
ORA()),Y

ORA Z X
ASL Z,X

CLC
ORAY

ORA X
ASL X

JSR
AND(I,X)

BITZ
AND 2
ROL Z

PLP
AND #
ROL A

BIT
AND

ROL

BMI
AND().Y

AND Z X
ROL Z,X

SEC
AND Y

AND X
ROL X

DECIMAL

0
1

Do~ bLWMN

e S S TR T T, e ™ il
PNBRREBNESBoaIoanrsnas

BR2BEBIFGLERLECEISHEEN2EBELERRELLES

DECIMAL HEX ASCll SCREEN BASIC

64
65
66
67
68
69
70
n
72
73
74
75
76
77
78
79
80

81

STEIFTHEBR

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

40
41

42
43
a4
45
46
47
48
49
aA
4B
4C
4D
4F
aF
50
51

52
53
54

55
56
57
58
59
5A
5B
5C
5D
5E
5F

BESBBIFARER23

f 32— —N<XS<CHOIODUVOZErXc—IOTMMOODEH®

-
L 3¢
MD.b
H.e

8
Q

B O e T Thaal it i o (el 2

-

-

- =

AOE0CR008P0O00GEEEEB00

*LEDON
HEHN< x5 <

A2

I]E]I[j[jE]EHEE]i”I

C00S®OSHEE00E0EE

-
s

EEOEE

L]

} e~ N <X E<<C1TNIOVOZZr-rZAe—IOMMOOD>®

6502

RTI
EOR(1.X)

EOR Z
LSRZ

PHA
EOR #
LSR A

JMP

EOR
LSR

BVC
EOR(),Y

EOR Z X

LSRZ X
-

CLI

EORY

EOR X
LSR X

RTS
ADC(1.X)

ADC Z
ROR Z

PLA
ADC #
ROR A

JMPA(I)
ADC

ROR

BVS
ADC(I).Y

ADC Z X
ROR Z X

SEI
ADCY

ADC X
ROR X

DECIMAL

EBLLRLBLLLTIITREEN

2

101
102

104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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DECIMAL HEX ASCII

128
129
130
131
132
133
134
136
136
137
138 *
130
140
141
142
143
144
145
146
147
148
149
150
151
162
183
154
185
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

SBERERIRRRBI2E

aD

9F
AOQ
A1l
A2

Ad
A5
AB
A7

AS
AA
AB
AC
AD
AE
AF
BO
B1
B2

BS

B7
B8

B9

BA
BB

BD
BE
BF

load & run

bell

set/clr tab

car ret

graphics
bot right

cur up
rvs off
Clear
insert

ins line
ers end
scroll up

escape

cur left

GREY FmEEEEE il=iE

N
N

L0008 B0 EUE;

[
8

EOEEE;

SCREEN BASIC

END
FOR
NEXT
DATA
INPUT#
INPUT
DIM
READ -
LET
GOTO
RUN

IF

RESTORE

GOSUB
RETURN
REM
STOP
ON
WAIT
LOAD
SAVE
VERIFY
DEF
POKE
PRINT#
PRINT
CONT
LIST
CLR
CMD
SYS
OPEN
CLOSE
GET
NEW
TAB(
TO
FN
SPC(
THEN
NOT
STEP

i

VO ..—%

ND

R
<
SGN
INT
ABS
USR
FRE
POS
SQR
RND
LOG
EXP
COS
SIN

6502

STA(IX)

STY Z
STAZ
SIXZ

DEY
TXA

STY
STA

STX

BCC
STA().Y

SIYZX
STA Z,X
STXZY

TYA
STAY
TXS

STA X

LDY #
LDA(I,X)
LDX #

LDY Z
LDA Z

LDX 2

TAY
LDA #
TAX

LDY
LDA
LDX

BCS
LDA(I).Y

LDY Z.X
LDA Z X
LDXZY

CLV
LDAY
TSX

LDY X
LDA X
LDXY

DECIMAL

128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

DECIMAL HEX ASCII

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
239
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

Co
Ci
C2
C3
C4
Cs
Cé
c?
C8
Co
CA
CB
cC
cD
CE
CF
DO
D1
D2
D3
D4
D5
D6
D7
D8
D9
DA
DB
DC
DD
DE
DF
EO
E1
E2
E3
E4
E5
E6
E7
E8
E9
EA
EB
EC
ED
i
£
FO
F1
F2
F3
F4
Fs
o
F7
F8
Fo
FA
FB
FC
FD
s
Fr

SCREEN BASIC 6502
o o 1 CPY #
ATN CMP()). X
PEEK
LEN
STRS  CPYZ
VAL CMP Z
ASC DEC Z
CHRS
LEFTS  INY
RIGHTS CMP #
MIDS  DEX
GO
CONCAT CPY
" DOPEN CMP
O DOLOSE DEC
< RECORD
5  HEADER BNE
#  COLLECT CMP().Y
€ BACKUP
o CQFY
APPEND
DSAVE CMPZ.X
DLOAD DECZX
CATALOG
RENAME CLD
SCRATCH CMP Y
DIRECTORY
CMP X
DEC X
M CPX #
T SBC(N).X
-
-
- CPX Z
a SBC 7
% NC Z
2
m INX
47 SBC #
" NOP
B
w CPX
e SBC
a INC
“
- BEQ
= SBC(I).Y
o
o
™
I SBC Z.X
N NC ZX
=
= SED
o SBC Y
. E
r
e
u SBC X
o INC X
o n

DECIMAL

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
232
253
254
295

The Transactor, Volume 4, Issue 05 37




BASIC 2.0 / BASIC 4.0 Memory Map

Reference to DOS, MLM, 80-Column, or those marked with an * are for BASIC 4.0 only. There are some differences be-

tween usage for the 40- and 80-column machines. 32K BASIC 4.0 Zero Page contents for 4000 and 8000 series machines al-

Jim Butterfield, Toronto Ont.

ter power up by Richard Evers. BASIC 2.0 Zero Page contents are mostly identical except for vectors.

Location Contents Description Location Conlents Description
4000 | BODO 4000 | 8000
e D€ | Hex Dec| Hex Dec Hes Der | Hex Dec|Hex Dec
100 -02 00 | 0-2 Ol4C | 76/4C | 76|USR jump instruction 4C T6|FF | 255 |FF | 255
01 1173 | 11573 |115]JMP $C373 4D Trle | 22100 0
02 2|1C3|195|C3 |19 4E T8I0D | O|FF |255
03 03] 3 J122 | 34|21 | 34 |Search character 4F 79|00 | 000} D
04 041 4 4/00 | 0|00 | 0|Scan-between-quotes flag 50 80103 | 3j03] 3
05 05| 5 5|5B | 91|58 | 91 |input buffer pointer 51 =53 51 | 81-83 R1]|4C | T6|4C | 76|Jump vector for functions
06 06| 6 6]00 | O|FF |255|Default DIM fiag 52 82143 | 67|FF |255
07 0] 7 7100 { 0|00 | 0]Type: $FF = string, $00 = numeric 53 83|00 | 000 | D
08 08| 8 8100 | 0|00 | 0)Type: $80 = integer, 00 = floating p! >4 -0D 54 | B4-93 BA|FF | 255 |FF | 255 | Miscellaneous mumeric work area
09 *09] 9 9104 | 4|04 | 4|Flag: DATA scan; LIST quote; memory 55 85|87 (135/00 | ©
0A OA | 10 10100 | 0|00 | 0|Subscript fag FNx flag 56 86|04 | 4|FF |255
OB 0B | 11 11|00 | 0|00 | DJ0=INPUT, $40=CET, $98=READ 51 87180 (128|100 | O
0C ocC| 12 12100 | O|FF |255 |ATN sign/comparison evaluation flag 58 88|03 | 3|FF |255
OD-0F OD| 13-15 13|00 | 0|00 | 0|Disk status D5$ descriptor 59 89100 | 000 O
OF 14|FF | 255 |FF |255 SA 90j00 | OO | D
OF 15]00 0|00 0 5B S1j00 0100 0
10 10| 16 16100 | 0|00 | 0]Current /O prompt flag 5C 02|00 | 0|00 ] O
11-12 11 | 17-18 17|72 |114|72 | 114 |integer value (for SYS, COTO etc.) aD 93|00 | 0100 0
12 18|D4 (212 D4 |212 oFE 5E | M 94190 | 144194 | 144 | Accum*]: Exponent
13=15 13 | 19=21 19{16 | 22|16 | 22 |Pointers for descriptor siack 5F-62 5F | 95-98 95|00 | 000 | 0]Accum*l: Mantissa
14 20113 | 19|13 | 19 bl 96100 | OO0 0
15 21100 | 000} 0 61 97|D4 | 2121D4 |212 3
16-1E 16 | 22-30 22|08 | 8|08 | 8|Descriptor stack (temporary strings) 6 98172 | 11472 |114
17 23112 | 18|12 | 18 3 63| 99 99|00 | 0§00 | D]Accum®1: Sign
18 24|B3 [179|R3 |179 64 64 | 100 100100 | OJ00 | 0|Series evaluation constant pointer
19 25{00 | OO | O 65 65 [101 101100 | 0}00 | 0|Accum®] hi-order (overflow)
1A 26 |FF | 255 |FF |255 66 6B 66 |102-107 102{90 | 14490 | 144 | Accum®2: Exponent
1B 27100 | OO0 | O 67 103|D4 212 |D4 | 212 | Accum*2: Mantissa
1C 28| FF | 255 |FF |255 68 104{6C | 108|06C | 108
1D 29|00 OO | O 69 105100 0|00 ] O
1E 30| FF | 255 |FF |255 6A 106100 | 000 ] O
IF-22 1F | 31-34 31(40 | 64,40 | 64 |Utility pointer area 6B 107{00 | 0|00 | 0]Accum®2: Sign
20 32|B2 |178|B2 | 178 BC 6C | 108 108(00 | 0|00 | 0]Sign comparison, Ace® 1 vs #2
21 KX 233 |F9 233 G0 6D | 109 100100 | 0/00 | 0O]Accum®1 lo—order (rounding)
22 34 |CE | 206 |CE |206 6E —-6F 6E |110-111 110{0A | 10|0A | 10|Cassette buff len/series pointer
23-27 23| 35-39 35(48 | 72|00 | 0|Product area for multiplication 6F 111|183 [179|B3 |179
24 36|00 0|FF |255 70 -87 70 |112-135 112|E6 | 230 |E6 |230|CHRGET subroutine; get BASIC char
23 37{00| 0(00 0 71 N3|T7 19|77 [119]INC 577
26 38{00 | O|FF |255 T2 114 D0 | 208 | D0 | 208 | :BNE $0076
27 J900] 00| 0 73 1nsj02| 2102 2
28 -29 28 | 40-41 40]01 { 1i01 | 1 |Pointer: Start of BASIC 74 116|E6 | 230|E6 |230|INC §78
29 41{04 | 4/04 | 4):0401 75 N7|78 [ 120|78 1120
2A-2B 2A| 4243 42|03| 3|03 3 | Pointer: Start of Vanahles 76 1ME|AD| 173|AD| 173 |:.LDA $0202
28 43104 | 4|04 | 4};0403 T 1nejo2 | 21021 2
93C-2D2C | 44-45 44|03 | 303 | 3 Start of Arrays 78 120(02 | 2|02 | 2
2D 45104 | 4104 4.0403 79 1211C9 | 201 |C9 | 201 |.CMP *53A
2E-2F 2E | 46-47 46|03 | 3|03 | 3 s End of Arrays TA 122|3A | 58|3A| 58
2F 47|04 4|04 4|.0403 [ ] 123|B0 | 176| B0 | 176 | ;BCS $0087
30-31 30 | 4849 48|00 | 0(00 | 00|Pointer: String Storage (moving down) 7C 124|0A| 10{0A | 10
31 49180 | 12880 128 ).8000 7D 125)|C9 | 201 [C9 |201 | .CMP *$20
32 -33 32 | 50-51 50|FE |254|FF |255 | Pointer: String Utility TE 126120 | 32}20 | 32
33 SH|TF [ 127(00 0 7F 127|FO | 240|F0 | 240 | -BEQ $0070
34 =35 34 | 52-53 52{00 | 000 | O|Pointer: Limit of Memory 80 128 | EF | 230 |EF | 230
35 53|80 | 12880 |128|;8000 81 129|138 | 56|38 | 56|SEC
36 -37 36 | 54-55 54|14 | 20{FF | 255 |Current BASIC line number B2 130 233|ES |233 |,SBC *$30
37 55| FF | 255|FF |255 83 131|30 | 48|30 | 48
J8 -39 38 | 56-57 56|00 | O|FF |255|Previous BASIC line number 84 132|338 | 6|38 | 50| SEC
39 ST|80 (128{00 | © 85 133|E9 | 233 |E9 |233|.SBC *$D0
JA-3B 3A| 58-59 58|01 1|FF |255 |Pointer: BASIC statement for CONT 86 134\ D0 | 208 | D) 208
38 S59(00| O0j00 | O 87 135|160 | 96(60 | 96|:RTS
3C -3D 3C | 60-61 60100 [ O|FF |255|Current DATA line number T7-78 77 |119-120 11902 | 2|02 | 2|BASIC pointer (within subroutine)
3D 61|50 | BD|DO 0 78 120|002 2102 2
3E-3F 3E | 62-63 62|00 | 0|00 | 0O|Current data address B8 -8C 88 [136-140 13680 | 12880 |128|Random number seed
3F 63|04 4104 4 89 137|4F | T9|4F | 79
40 -41 40 | 4-65 64|00 | O|FF |255]Input vector BA 138|C7 | 199|CT | 199
i 41 65|00 Ojo0| O 8B 139|152 | 82|52 | 82
42 -43 42 | 66-67 66|04 | 4|FF |255|Current variable name 8C 140| F4 | 244 |FF |255
43 67|00 O{00| O BD-8F 8D |141-143 141|100 | 0|00 | 0O|Jifty dock for T and TI$
44 -45 44 | 68-69 68|24 | 36|24 | 36|Current variable address BE 142115 | 21|08 | 8
45 69|04 | 4|00| O 8F 143|189 [137|1F | 31
46 =47 46 | 70-71 70|82 | 130|FF | 255 |Variable pointer for FOR/NEXT 90 -91 90 |144-145 144|55 | 85|55 | 85]|Hardware interrupt vector IRQ
47 71|04 | 4]00] O 21 145|E4 | 228|EA |228
48 49 48 | 72-73 T2|FF |255|FF | 255 |Y-save; op—save; BASIC pointer save 92 -93 92 |146-147 146|78 | 120|78 |120|BRK interrupt vecior
49 7300 00| O 93 147|D4 | 212|D4 |212
44 4A| 74 74]00 | 000 | 0|Comparison symbol accumulator 94 -95 94 |148-149 148|FF | 255 |FF |255 | NMI interrupt vector
4B-50 4B | 75-80 75|00 | 0]00 | 0|Miscellaneous work area, pointers, eic. 95 149183 | 179|B3 |179
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Location Contents Description Location Contents Description
4000 | 8000 4000 | B000
e D¢ |Hex Dec|Hex Dec — D¢ | Hex Dec | Hex Dec
06 96 | 150 150100 | 0}00 | 0] Status word ST D7 215|100 | o0jo0o| O
97 97 | 151 151 |FF | 255|FF | 25|Which key down: 255 = no key D8 D8 |216 216|0A | 10]0A | 10|Line where cursor lives
08 98 | 152 152|100 | 0}00 | O] Shift key: 1 if depressed D9 Do 217 217|0D | 13]0D| 13|Last key/checksum/misc.
99 -9A 99 [ 153-154 153[19 | 25|D5 | 213] Correction dock DA-DB DA|218-219 218{09 | 9109 | 9|Fle name pointers
9A 15402 2j00| O DB 2191021 2|02 2
98 9B | 155 155 |FF | 255 | FF | 255]| Keyswitch PIA: STOP and RVS flags DC  DC|220 220100 | 0100 | O}Number of INSERTS outstanding
aC 9C | 156 156100 | 0}00 | O] Timing constant for tape DD  DDj221 221|100 | 000 | O|Write shift word/read character in
9D  9D|157 157|100 | 0}00 | 0fLoad=0, Verify=1 DE DE|222 22100 | 000 | 0|Tape blocks remaining to write/read
9E 9E | 158 15800 | 0]00 | 0}* of chars in keyboard buffer DF DF | 223 223100 | 000 | 0]Serial word buffer
9F 9F | 159 158100 | 0j00 | 0]Screen reverse flag ED -F8 ED |224-248 224 |80 | 128
AD A0 | 160 160 |FF | 255 | FF | 255|IEEE output: 255 = character pending El 22580 |128 (40-column) screen wrap lable
Al Al | 161 161|1E | 30)20 | 32|End-ol-line-for-input pointer E2 226 (80 | 128
A2 A2 | 162 162|100 | 0]00 | O] Not used E3 227 |80 | 128
A3 -Ad A3 | 163-164 163 |0A | 10{0A | 10{Cursor log (row, column) E4 22880 | 128
Ad IM4|1E| 30}20 | 32 ES 229180 | 128
A5 A5 | 165 165(1E | 30120 | 32|IEEE output buffer E6 230180 | 128
A6 «AG | 166 166 |FF | 255 | FF | 255| Key image E7 231 |81 {129
AT AT | 167 167101 | 1]01 | 1|0="flash cursor ER 232|181 | 129
AR AR | 168 168102 | 2102 | 2|Cursor timing countdown 233181 1129
A9 A9 | 169 169 (20 | 32]120 | 32|Character under cursor EA 23481 | 129
AA AAL 7O 170100 | 0j00 | 0fCursor in blink phase EB 25|81 1129
AB  AB|ITI 171{00 | 0j00 | OfEOT received from lape EC 23681 {129
AC AC| 172 172 100 0|00 0} Input from screen/from keyboard ED 237 |82 | 130
AD  AD|173 173{00 | 0j00 | 0OfXsave EE 238182 {130
AE  AE|174 174|100 | 0]00 | 0] How mary open files EF 23982 | 130
AF AF 175 175100 | 0}00 | O} Input device, normally 0 FO 24082 | 130
B0 BO | 176 176103 | 3}03 | 3| Output CMD device, normally 3 Fl 241 |82 | 130
Rl Bl | 177 177{00 | 0]00 | 0 Tape character parity F2 24282 | 130
B2 B2 | 178 178|00 | 0|00 | O|Byte received flag F3 243182 1130
B3 B3 [ 179 179100 | 0}00 | 0| Logical address tlemporary save F4 24483 | 131 .
B4 B4 | 180 180107 | 7|07 | T7|Tape buffer character, MLM comimand F3 24583 | 131
B5 B5 | 18] 181100 | 0)j00 | 0]File name pointer, MLM flag, counter F6 296|83 | 131
B6 B6 | 182 182100 | 0}00 | O Function not known F7 247183 | 131
B7 B7 | 183 183{00 | 0|00 | 0]Serial bit count F8 248183 | 131
B& B8 | 134 184(00 | 000 | 0]Unused ED ED | 224 224 00 | O(80 column) Screen lop window
B9 BY | 185 185|100 | 000 | 0]Cycle counter El El1 |225 225 18 | 24|(80 column) Screen bottom window
BA BRA | 186 186100 | 000 | 0] Tape writer countdown E2 E2 | 226 226 00 | O}(80 column) Left window margin
BB-BC BB [187-188 18700 | 0|00 | O|Tape buffer pointers, #1 and #2 E3 E3 | 227 227 09| 9|(80 column) Limit of keyboard buffer
BC 188j00 | o0joo | O E4 E4 | 228 228 00 | 080 column) Key repeal Nlag
BD BD| 189 183|100 | 000 | O Write leader count; read pass1/2 E5 5 | 229 229 0E | 14}(80 column) Repeat counidown
BE BE | 190 19000 | 000 | O|Write new byte; read error flag ES E6 | 230 230 10 | 16{(80 column) New key marker
BF BF | 191 191 {00 0]00 0] Wrile stant nt; read bit seq error E7 E7 | 231 231 10 | 16{(80 column) Chime time
CO-Cl CO|192-193 192|100 | 0}00 | 0|Error log pointers, pass] /2 E8 E8 | 232 232 00 | 0}(80 column) HOME count i
Cl 193100 000 O E9 -EA E9 |233-234 233 1D 29|(80 column) Input vector |
] C2 1194 194100 | 0j00 | 0]0=scan/|-15=count/$40=load EA 234 E1 |225
$80 = end EB-EC EB |235-236 235 0C | 12|(80 column) Output vector
c3 C3 195 195(00 | 0|00 | O] Write leader length; read checksum EC 236 E2 | 226 :
C4-C5 C4 | 196-197 196 |D0 | 144|120 | 32| Pointer to screen line ED-F7 ED|237-247 237 (0 | O}(80 column) Not used |
C5 19781 | 12983 | 131 EE 238 | o
Ch C6 198 198|1E | 31|21 | 33|Position of cursor on above line EF 239 | o
C7-C8 C7 [199-200 199|C7 | 199|C7 | 199 Utility pointer: tape, scroli Fu 240 w| o
CH 20100 Oy | © Fi 241 w| 0
C9-CA C9 |201-202 201 |00 | 0]24 | 36| Tape end addrs/end of current prog F2 242 w| o
CA 2021001 | 1{10] 16 F3 243 | o0
(B-CC CB|203-204 203(D0 | O0}00 ﬂl'l".npe timing constants F4 244 | o
cC 204100 0jo0] 0O F5 245 ) 0
D CD| 205 205100 | 0]00 | 0] 0=direct cursor, else programmed F6 246 w| 0
CE cCcE[206 206{00| 0|00 | 0]Tape read timer 1=enabled F7 247 w| o
CF CF | 207 207100 | 0J00 | O]EDT received from tape F8 F8 | 248 248 00 | 080 column) Counter to speed T1 by 6/5
Do DO | 208 208|100 | 000 | O]|Read character error F9 -FA F3 |249-250 249{00 | 0f00 | 0]Cassette status, *1 and *2
Dl D1|209 209100 | 13|0F | 15|* charactersin file name FA 2501001 0j00| O
D2 D21210 210100 | 000 | OfCurrent file logical address FB-FC FB [251-252 251 (D0 | 0|00 | O{MLM pointer/tape start address
D3 D3|211 211|61 | 97161 | 97|Current file secondary address FC 252100 Ojoo | O
4 D41212 212 |08 8|08 | B|Current file device number FD-FE FD|253-254 253(D0 | 0|24 | 36{MLM, DOS pointer, misc.
05 D5]|213 213|127 | 39|4F | 79| Right-hand window or line margin FE 25401 110} 16
D6-DT D6|214-215 21400 | 0{00 | 0| Pointer: Start of Tape Buffer 33 FF [ 255 255100 | 0]00 | 0]Unused
0100-010A | 256-266 |STRS work area/MLM work 0353 0380 | 851-896 |DOS command string buffer
D100-D13E | 256-318 | Tape read error log 03EE-D3F7 | 1006-1015 |(80-column) Tab stop table
0100-01FF | 256-511 |Processor stack 03FA-03FB | 1018-1019 |Monitor extension vector
0200-0250 | 512-592 |MLM work area: Input buffer 03FC 1020 IEEE timeout deleat® $FF - disable
0251-025A | 593-602 |File logical address table 0400 -TFFF | 1024-32767 | Available RAM including expansion
025B-0264 | 603-612 |File device number table 8000 -83FF | 32768-33791 | (40-column) Video RAM
0265 -026E | 613-622 |File secondary addr table 8000 -87FF | 32768-34815 (80-column) Video RAM
026F-0278 | 623-632 |Keyboard input buffer 9000 -AFFF | 36864-45055 | Available ROM expansion area*
027A-0339 | G34-825 |Tape*] input buffer (2.0 =BFFF, =49151)
033A-03F9 | 826-1017 |Tape*Z input bufler BOO0-DFFF | 45056-57343| Basic, DOS, Machine Lang Monitor
033A 826 DOS character pointer (2.0: Basic, CODO-EDFB, 49152-57592)
D338 827 DOS drive 1 flag EDO0-ETFF | 57344-59391 | Screen, Keyboard, Interrupt programs
033C B28 DOS drive 2 flag (2.0- EDF9-)
033D 829 DOS length /write flag EX10-ERI13 | 59408-59411| PIA 1 - Keyboard 1/0
D33E 830 DOS syntax flags E820-ES23 |59424-50427 | PIA 2 - IEEE-488 170
033F -0340 831-832 |DOS diskID EB40-EB4F | 39456-59471 | VIA - |/0 and timers
0341 833 DOS command string count EAB(-EB81 |59520-59521 | (80=column) CRT Controller
0342-0352 | 834-850 |DOS file name buffer FOO00 -FFFF | 61440-65535| Reset, |/0 handlers, Tape routines
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VIC 20 / Commodore 64 Memory Map Jim Butterfield, Toronto Ont.

' There are some differences between the 20 and 64 as indicated. Zero Page contents at power-up by Richard Evers.

{ Location Contents Description Location Contents Description 3 ‘
i viC | Cs4 VIC | Cs4 -l
s D% | Hex Doc| Hex Dec Hex D& | Hex Dec| HexDec |
0002 00| 0-2 0{4C| 76|2F | 47|USR Jump. 64: Chip directional reg. 52 82100 0] O
1 01 1148 | 72|37 | 55 64: Chip [/0; memory & tape control 53 Bilo3| 3|03] 3 )
02 2|D2]210(33 | 5120 IMP $D248 64: Unused | |54 =56 54 | 8486 B4[4C | 76|4C | 76 |Jump vector for functions [
03-04 03| 34 3| AA| 170 AA | 170 | Float-Fixed vedor 55 85|0D| 13|0D} 13
M 41D1 | 209{BI |177 56 B6|D8 216 B8 | 184
05 -06 05| 5-6 5191 | 145|191 |145|Fixed—Float vector o7 -60 57 | 87-96 87|00 | 0|00 | 0|Misc. numeric work area
1 06 6|D3|211|B3 |179 56 88(0A | 10/0A| 10
! o7 or| 7 7|22 | 34|22 | 34|Search character 59 BO|IF | 15(0T | 7
; 08 08| 8 Bl2Z | 34|22 | 34|Scan-quotes flag SA 90j|03| 3|03 3
04 M| 9 9100 ] 0(00 | O]TAB column save SB SIIF| 15|07 ) 7 :
. 0A DA| 10 10100 | 0j00 | 0}0=LOAD, 1=VERIFY 5C Q2|00 o000} O
| OB OB 1 11{4C | 76{4C | 76|Input buffer pointer/# subscripts 5D 93{o0 | ojod| O
; 0c oc| 12 12100 | 0j00 | 0|Default DIM flag S5E 94|00 | O00O) O
| oD WD| 13 13/00 | 0/00 | 0|Type FF=string, 00 = numeric 5F 95(c3| 3|03 | 3
: 0E OE| 14 14100 | 0]00 | 0Type: 80 =integer, 00 =foating pt 60 96{10 | 16(08 | 8
. OF OF | 15 15]100 | 0]00 | O|DATA scan/LIST quote/ memory Nag 61 61 | 97 97|87 | 135|87 | 135 | Accum*1: Exponent
! 10 10| 16 16100 | 0]00 | O]Subscript/FNx flag 62 -65 62 | 98-101 98|00 | 0]00 | 0|Accum®l: Mantissa
| 11 | n 17100 | 0]00 | 0j0=INPUT$40 = GET,$98 = READ 63 99100 | 000)] O
| 12 12|18 18{00 | 0[O0 | OJATN sign/Comparison eval. flag 64 100{00 | 000 O
13 13119 19{05 | 5|05 | 5|Current1/0 prompt flag 65 101}65 [ 10165 |101
14-15 M4 | 20-21 20{14 | 20{14 | 20}Integer value b6 66 | 102 102\4C | 76|4C | 76| Accum®]: Sign
15 21100} Ojoo | O 67 67 |103 103{00 | 000 | 0}Seres evaluation constant poinier
16 16 | 22 22119 | 25{19 | 25|Pointer: Temporary string stack 68 68 (104 104{00 | 0|00 | O|Accum®1 hi-order (overflow)
| 1718 17 | 23-24 23|16 | 22|16 | 22]|Last temp string vector .| |69 -6E 69 [105-110 105{00 | 0[|00 | 0|Accum*2: Exponent
i 18 24|00 0|00 | O 6GA 06|00 | 0{00 | 0|Accum®2: Manlissa
19-21 19 | 25-33 25(02 | 25|02 | 2|Stack for temporary strings 68 107jo0 | ofoo| 0
1 1A 26| FE | 254|FE |25 6C 108100 0100 O
i 18 27|1D| 29(9F [159 6D 109{00 | 000 | O
| IC 2810 Djoo | 0 GE 1nojon | 000 | 0fAc®m*2: Sign
| 1D 20100 oOloo| o 6F  6F [1n 11|00 | 0/00 | 0}Sign comparison, Ace*] vs #2
! 1E 30|60 000 O 70 70 112 2[00 | 0100 | 0fAccum®] lo—order (rounding)
, IF 31|00 O]1E| 30 T1-72 71 |113-114 113]01 | 1{01 | 1|Cassette buff len/Series pointer
] 20 2100 0| 0 T2 114]01 1101 1
- 21 3300 O] O 73 -8A 73 |115-138 115]|E6 | 230| E6 |230 | CHRGET subroutine; get BASIC char
22-25 22 | A4-37 34|05]| 5|08 | 5|Utlity pointer area (£ T16| TA | 122|7A | 122 |INC §7A
23 35|10 | 16j08 | 8 75 1171 D0 | 208| DO | 208 |:BNE $0079
24 36|F3 | 243|F3 |243 76 nej2| 21021 2
25 37101 101} 1 m 1191E6 [ 230| E6 230 |:INC $78
| 26 -2A 26 | 38-42 38|00 0|00 | 0]Product area for multiplication 78 120|178 | 123|7B [123
H 21 /00| Ojod | 0O 79 121]AD{ 173| AD| 173 |;LDA $022D 64: LDA $022C
i 28 401001 O] O TA 122]12D| 45{2C | 44
29 411001 0|00 | O 7B 123]02 2|02 2
2A 42100 0|00 | O 7C 124|C9 | 201 | C9 | 201 |;CMF *$3A
2B-2C 2B | 43-44 43|01 1101 1 | Pointer: Start of BASIC D 125]3A| S8|3A| 38
2C 44110] 16|08 | 8 TE 126| B0 | 176| B0 | 176];BCS $008A
2D-2E 2D | 45-46 45|03 | 3{03 | 3|Pointer: Start of Variables TF 12710A ] 10|0A | 10
2E 46|10 | 16|08 | 8 80 128109 | 201|C9 |201 | :.CMP #$20
2F =30 2F | 4748 4T|0A| 10{0A | 10|Pointer: Start of Arrays 81 129120 | 32|20 | 32
30 48(10 | 16j08 | 8 82 130} FO | 240 FO |240|;BEQ $0073
31-32 31 | 4950 49(0A ] 10|0A | 10|Pointer: End of Arrays 83 131|EF | 239| EF |239
32 50010 | 16|08 | B 84 132138 | 56|38 | 56|.5EC
33-34 33| 51-52 51(00| O|00 | O}Peinter: String Storage (moving down) 85 133 233 | E3 |233 |, SBC *$30
3 3Z|1E| 30|AD | 160 86 134]130 | 48|30 | 48
'l 35 -36 35 | 53-54 53|00 | O]00 | O|Polnter: String Utility 87 135|138 | 56/38 | 56|.SEC
4 36 54(1E| 30{AD 160 88 136 E9 | 233| E9 | 233 |.SBC *$D0
1 37-38 37 | 55-56 55|00 | 000 | 0|Pointer: Limit of Memory 89 137|D0 | 208| DO | 208
| 34 56{1E | 30|AD {160 BA 138160 | 96|60 | 96|:RTS
\ 309 -3A 39 | 57-58 57(00| 000 | 0)Current BASIC fine number TA-TB 7A |122-123 122|2D| 45|2C | 44 |BASIC pointer (within substn)
: A 58| FF |255|FF |255 78 123j02 | 2f02| 2
1 3B -3C 3B | 59-60 59|00 | 0|00 | O|Previous BASIC line number 80 -8F 8B [139-143 139680 | 128|80 |128 |RND seed value
! 3C 60{00 ] Ojod| 0 8C 140]4F | T9|4F | 79
3D-3E 3D | 61-62 61|3D| 61|00 | O|Pointer: BASIC statement for CONT 8D 141|CT [ 199|CT7 | 199
3E 62|00 O|00| © 8E 142152 oz | 8
3F =40 3F | 63-64 63|00 | O]00 | 0|Current DATA line number BF 143|158 | B8|58 | 88
40 6400 | OlOO| O 90 90 144 144100 | 0[{00 | OfStatus word ST
41 -42 41 | 6566 65(00| O0}00 | 0|Current DATA address 91 91 |145 145 | FF | 255| FF | 255 |Keyswitch PIA: STOP and RVS flags
42 66|10 ] 16|08 | 8 92 92 | 146 146|100 | 0[{00 | 0OTiming constant for tape
43 -44 43 | 6768 67|00 | O]00 | O]lnput vector 83 93 | 147 147100 | 0]00 | O|LOAD=0, VERIFY =1
44 68|00 0|00 O 94 94 |148 148|155 | 85|55 | 85 |Serial output: deferred char flag
45 =46 45 | 69-70 G9[41 | 65/41 | 65|Current variable name 95 95 [ 149 «  149|FF | 255|FF | 255 | Serial deferred character
46 70{00] Ojl00]| © 96 96 | 150 150100 | 0[{00 | 0O|Tape EOT received
47 -48 47 | T1-T2 TI1[05| 5|05 | 5|Currentvariable address 97 97 {151 1531110 | 16)00 | O|Register save
43 72010 | 16|08 | 8 98 98 |152 1521011 1{01 | 1|{How many open files
49 -4A 49 | 73-T4 73105 5|05 | 5|Variable pointer for FOR/NEXT 99 99 {153 153100 | 000 | OfInput device, normally 0
1A 74|10 16|08 | 8 9A 9A | 154 154|08 | 8|08 | 8|Output CMD device, normally 3
4B -AC 4B | 75-76 T5(00 | O|00 | O0]Y-save: op—save: BASIC pointer save OR OB | 155 155100 | 000 | 0]Tape character parity
4C 76(00| Ojo0| O oC 9C 156 156100 | O)j0D | 0|Byte-received flag
AD AD| 77 77100 | 0]00 | 0|Comparison symbol accumulator oD 9D | 157 IST|B0 | 128]80 |128 | Direct = $80/RUN= 0 ocutput control
4E-53 4E | 78-83 T78{00| 0]00 | O|Misc. work aresa, pointers, etc. 9E 9E |158 158100 | 0|00 | O|Tp Pass 1 error log/char buffer
4F T9|00| OO0 | O 9F 9F [139 159]00 | O|00 | O|Tp Pass2 errlog corrected
50 BOj0O| O] O AD-A2 AD | 160-162 160{00 | 000 | O}Jifty Clock HML
5l BlLI0O] Ol0] O Al 161125 | 37|3B| 39
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Location Contents Description Location Contents Diescription
VIC Cé4 vIC C64
Hes D& | Hex Dec| HexDec Hex Dec | ex Dec|Hex Dec
Al 162174 [116/38 | 56 D1-D2 DI |209-210 209{C6 | 19840 | 64| Pointer lo screen line
Al A3 | 163 163155 | B5|55 | 85|Serial bit count/EOI flag D2 210]1E | 3005 | 5
Ad Al 164 164100 | 000 | 0|Cycle count D3 D3 |211 211100 | 000 | 0] Position of cursor on above line
AS A5 | 165 165100 | 0|00 | 0| Countdown, tape write/bit count D4 D4 | 212 212|100 | 0|00 | 0f0=direct cursor, else programmed
Ab Ab | 166 166100 | 0|00 0 | Tape buffer pointers D5 D5 213 213{15 | 21|27 | 39|Current screen line length
7 A7|167  167|00 | 0[00 | O|TpWrt ldr count/Rd pass/inbit D6 D6[{214  214{09 | 9|08 | 8|Row where cursor lives
Af AS | 168 168|000 | 0|00 | 0|TpWr new byte/Rd error/inbit cnt D7 DT | 215 215{0D | 13|0D | 13|Last inkey/checksum/buffer
AS A9 | 169 168100 | 000 | D] Wn siart bit/Rd bit err/stbit D& D& | 216 216]00 | 000 | 0f* of INSERTS outstanding
AA  AA|ITO 170100 | 0|00 | D|TpScanCnt;Ld;End/byte assy DI-F0 DS |217-240 217|9E | 158 |84 | 132
AB AB|1T1 171{00 | 0|00 | 0] Wrlead length/Rd checksum/ parity DA 218|9E | 158 |84 [132] | Screen line link table
AC-ADAC|172-173 172]00 | 000 | 0 |Polnter: tape bufr, scrolling DB 219| 9 |158(84 132
AD 173100 | Oj00 | O DC 220(9E | 158|84 | 132
AE-AF AE |174-175 174{00 | 0|00 0| Tape end adds/End of program DD 221|9E | 15884 | 132
AF 175/00 | Oj00 ]| O DE 22219E | 158184 | 132
BO-B1 BO [176-177 176/00 | 0/00 | 0|Tape timing constants DF 223|1E | 30|84 [132
BI 177100 | Of00 | O El 224|1E] 30j05] 5
B2-B3 BZ [178-179 178|3C | 60{3C | 60| Pointer: Start of Tape Bufler El 225]1E | 30§85 |133
B3 179103 | 3j03| 3 E2 226]9E 15885 | 133
B4 Bie| 180 180100 | 0|00 | 0]l =Tp timer enabled: bit count X! 227|9E | 15885 | 133
- B5 B5 | 18] 18100 0|04 0| Tp EOT/RS232 next bit to send E4 228|9E |158|85 | 133
B6 B& | 182 182100 | 0[00 | 0|Read character error/outbyte buf ES 22019F 1139185 | 133
BY BT | 183 183111 | 17]10 | 16|* characters in file name EG 2J0|9F |159]86 | 134
B8 BE | 184 184|105 | 505 3 | Current logical file A 231 |9F [159]86 | 134
B9 B9 | 185 185{65 | 101 |65 | 101 | Current secndy address EX 232|9F 15986 | 134
BA BA | 186 18608 | 8|08 | 8|Current device E9 233|9F [159]86 | 134
BE-BC BB | 187-188 18T|EF [239|FU | 240 ] Pointer to file name EA 234|9F |159|86 | 134
BC 188} 1D | 29|9F | 159 EB 235(9F | 15986 | 134
BD BD]189 189100 | 000 | 0} Wrshift word/Rd input char EC 236|9F |159(86 | 134
BE BE [ 190 190100 | 0]00 | 0] hlocks remaining to Wr/Rd ED 237|9F 115987 | 135
RF BF | 191 19100 000 0| Serial word buffer EE 238|9F |150187 | 135
Co 0 | 192 192100 | 0]00 0| Tape motor interock EF 239|9F |159|87 | 135 a
C1-C2 C1 [193-194 193|00 | 0|00 | 0]1/O start address FO 240|9F [159|87 | 135 -
Cc2 194120 | 32|A0 | 160 Fl F1 |24] 241 |FF (25587 | 135 | Dummy screen link
C3-C4 C3 [ 195-196 195|6D [ 109]|30 | 48|Kemal sefup pointer F2 F2 | 242 242|108 | B|87 |135|Screen row marker
C4 196 FD | 253 |FD | 253 F3 -F4 F3 |243-244 243|6E | 110|FO | 240 | Screen colour pointer
S G5 | 197 197140 | 6440 | 64]Last key pressed F4 244(96 [150|DR | 216
C6  C6|198 19800 | 0|00 | 0}* chars in keybd buffer F5 -F6 F5 | 245-246 245|5E | 94|81 | 129|Keyboard pointer
7 C71199 199100 | 0]00 | 0]Sereen reverse flag F6 246 |EC (236 |EB | 235
CRB C8|200  200|4A | 74|49 | 73|End—of-line for input pointer F7 -F8 F7 |247-248247/00 | 000 | 0|RS-232 Rev potr
CO-CA C9201-202 201|104 | 4)03 | 3|Input cursor log (row, column) F8 248|001 0|00 ©
CA 20214A | 74|49 | T3 F9 -FA F9 |249-250 249 |00 D100 | O} R5-232 Tx pntr
2 CB CB | 203 203140 | 64|40 | 64| Which key: 64 if no key FA 250100 D0 | 0
cc  ocl2o4 204|001 | 1|01 ]| 1|0=nashcursor FB FB|251 25100 | DJoo| O|NotKnown
- CD CD| 205 205100 | 1311 | 17| Cursor timing countdown FC FC | 252 252100 | DJ0O | 0O]Not Known
CE CE|206 206120 | 32{20 | 32|Character under cursor FT) FD {253 253(00 | 0|00 | O] Not Known
CF CF | 207 207100 0100 |  0]Cursor in blink phase FE FE | 254 254 |00 0100 |  OfNot Known
DO DO | 208 208100 0100 | 0flnput from screen/from kevboard FF FF | 255 255|100 Dj20 | 32 Start of Floating to ASCIl Work Area
DOFF -010A |256-266 | Floating to ASCIl work area * Commodore 64 only 030F 783 SY5 status reg save .
0100 -013E |256-318 | Tape error log 0295 -0296 |661-662 |Bit liming 0310 -0312 |784-785 |USR function jump 64: (B248) *
0100 -01FF |256-511| Processor stack area 0297 663 RS-232 status U314 -0315 | 788-789 |Hardware interrupt vector 20: (EABF) 64: (FA31)
0200 -0258 [512-600| BASIC input buffer 0298 664 * bits to send 0316 0317 | 790-791 |Break interrupt vector 20: (FED2) 64: (FEG6)
0259 -0262 |601-610 | Logical file table 0299 -029A |665-666 |RS-232 speed/code 0318 -0319 | 792-793 | NMI interrup! vector 20: (FEAD) 64: (FEAT)
0263 -026C |611-620] Device number table 0298 667 RS232 receive pointer 031A-031B | 794-795 |OPEN vector 20: (FA0A) 64: (F34A)
026D -0276 |621-630 | Sec address table 029C RER RS232 input pointer 031C <031D | 796-797 |CLOSE vector 20. (F34A) 64: (F291)
0277 ~0280 |631-640| Keybd buffer 0290 669 RS232 transmit pointer 031E-031F | 798-799 |Set-input vector 20: (F2CT) 64: (F20E)
0281 0282 |641-642|Start of BASIC Memory 029E 670 RS232 cutput pointer 0320 -0321 [800-801 |Set-output vector 20: (F309) 64: (F250)
0283 0284 |643-644 | Top of BASIC Memory 029F -02A0 |671-672 |IRQ save during tape 1/O 0322 -0323 |802-803 |Restore 170 vecior 20: (F3F3) 64: (F333)
0285 645 Serial bus timeout flag 02A1 673 ClA 2 (NMI) Interrupt control®| |0324 0325 |B04-805 |INPUT vector 20: (F20E) 64: (F157)
0286 646 Current colour code 02A2 674 CIA | Timer A control log *| |0326 -U327 |806-807 |Output vector 20: (F2TA) 64: (FI1CA)
0287 647 Colour under cursor 02A3 675 CIA 1 Interrupt log *| (0328 -0329 [808-809 |Test-STOP vector 20: (F770) 64: (FEED)
0288 645 Screen memory page 02A4 676 CIA 1 Timer A enabled flag *| |032A-032B |810-811 |GET vector 20: (FIFS) 64: (F13E)
(289 649  |Max size of keybd buffer | |02A5 677  |Screen row marker *| |032C-032D|812-813 | Abort 1/0 vector 20: (F3EF) 64: (F32F)
028A 650  |Repeat all keys (02C0 -02FF. [704-766 | (Sprite 11) *| |032E -032F |814-815 |Warm start vector 64: (FEG6) *
0288 651 Repeat speed counter 0300 -0301 [768-769|Error message link D32E-032F |814-815 |USR vector 20: (FED2)
028C 652 Repeat delay counter 0302 -0303 |770-771 | BASIC warm start link 0330 -0331 |B16-817 |LOAD link 20: (F549) 64: (F4A5)
028D 653 Keyboard Shift/Control flag| |0304 -0305 |772-773|Crunch BASIC wkens link 0332 -0333 |818-819 |SAVE link 20: (FEBS5) 64: (FS5ED)
028E 654 Last shift pattern 0306 -0307 [TT4=T775|Print tokens link 033C -03FB | BI8-1019 | Cassette buffer
028F -0230 | 655-656 | Keyboard table setup pntr | | 0308 -0309 |776-777 | Start new BASIC code link 0340 -037E |832-894 |{Sprite 13) .
0291 657 Keyboard shift mode (30A -030B [778-T73 | Get arithmetic element link 0380 -03BE | 896-958 |(Sprite 14) .
0292 658 U=scroll enable 030C 780 SYS A-reg save *1 |030C0 ~03FE |960-1022 | (Sprite 15) .
0293 659 RS-232 control reg 030D 781 SYS X-reg save
0294 660 RS-232 command reg (30F 782 SYS Y-reg save
VIC 20 Commodore 64
0400 -0FFF | 1024-4095 |3K RAM expansion area 0400 <OTFT | 1024-2039 |Screen memory (default)
1000 ~1FFF | 4096~8191 |Normal BASIC memory UTF8 -07FF | 2040-2047 |Sprite Pointers (defaull)
1E00 -1FF9 | T680-8185 |Normal Screen memory 0800 -9FFF | 2048-40959|BASIC RAM memory
1000 -11F9 | 4096-4601 |Screen memory w/expansion 8000 -9FFF |32768-40959 | Alternate: ROM plug—in area
1200 - 4608 BASIC memory w/expansion ADDD -BFFF | 40960-49151 |ROM: BASIC
2000 -TFFF | 8192-32767|Memory expansion area ADOO -BFFF | 49060-49151 | Alternate: RAM
B0DO -8FFF | 32768-36863 | Character bit maps CO00 -CFFF |49152-53247 |RAM memory, including alternate
9000 -300F |36864-36879|Video Interface Chip D000 -DOZE | 53248-53254 | Video Chip (6566)
9110 -912F |37136-37151|VIA Interface - NMI D400 -D41C | 54272-54300 | Sound Chip (6581 SID)
2120 -912F |37152-37167 | VIA Interface - IRQ D800 -DBFF | 55296-56319 | Color nybble memory
9400 -95FF | 37888-38399 | Alternate Colour Nybble area DCOO -DCOF | 56320-56335 | Interface chip 1, IRQ (6526 CIA)
9600 -97FF | 38400-38911|Main Colour Nybble area DD00-DDOF | 56576-56581 | Interface chip 2, NMI (6526 CIA)
AUO0 -BFFF | 40960-49151 | Flug-in ROM area D000 -DFFF | 53248-53294 | Alternate: Character set
CO00 ~FFFF [49152-65535] ROM: BASIC and Operating Sysiem | | E000 -FFFF |57344-65535 |ROM: Operating System
FFBA -FFF5 |65418-65525] Jump Table (Kernal) EDOD -FFFF |57344-85535 | Alternate: RAM
FF81 -FFF5 |65409-65525 [Jump Table (Kernal)
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| BASIC 2.0 / BASIC 4.0 Memory Map Jim Butterfield, Toronto, Ont.
~. Reference to DOS, MLM, 80-Column, or those marked with an * are for BASIC 4.0 only. There are some differences between
| usage for the 40- and 80-column machines.
i Hex Dexc Descripibon
! (000 - D002 0-2 USR jump o7 151 Which key down; 255 = no key
LLTE 3 Search characier 2038 152 Shin key: | if depressed
0004 1 Scan- between-quotes flag 0099 - 008A  153-154  Comeclion clock
| 0005 5 Inpant buffer pointer- * of subscripts 058 155 iteh PIA: STOP and RVS flags
| 000 6 Default DIM flag 208C 156 Timing constant for tape
| 0007 T Type: FF = string, 00 = numeric 080D 157 Load =0, Verify = |
| 008 B Type: B0 = nileger, 00 = foating point D0SE 158 Number of characters in keybd bufier
0003 9 Flag DATA scan; LIST quote; memory osF 159 Screen reverse flag
O00A 10 Subscript fag: FNX flag DOAD 160 IEEE output; 255 = characier pending
000K 1 D INPUT. $40 = GET: $98 = READ Y 161 End--ol-line-lor-input pointer
' 000c 12 ATN sign/Comparison Eﬂhﬂlm flag D0AZ-00A4  163-164 Cursor log(row. colamn)
000D-DOOF  13-15  Diskstaus DS 20AS5 165 IEEE output buffer
1o 16 ﬂmmﬂuﬂdwmhptm DOAG 166 Key image
0011 -0012  17-18  Imteger valve (or SY3, GOTO ) DOAT 167 0 = flash cursor
'. 0013 -0015  19-21  Pointers for descriptor stack DOAB 168 Cursor timing counsdown
‘. 0016 -DOIE ~ 22-30  Descripior stackitemp strings) D0A9 169 Character under cursor
001F - D022 31-34  Unility pointer area DDAA 170 Cumsor in blink phase
, - 0023 -0027 3538  Product area for ication D0AB 171 EOT received from ape
i 0028 - 0029 40-41  Polater: Sart of DOAC 172 input from screen./from keyboard
- 00ZA - DOZB 4243 Polnter: San of Vanabies DOAD 173 X save
| 002C - 02D 44-45  Polmber: Sart of Arrays DOAE I How many open files
M2E - DOOF 46-47  Polater: End of Arrays M0AF 178 input device, normally 0
030 - DO31 48-49  Pointer: Sring Storage (moving down) 0RD 176 Duatput CMID device. narmally 3
0032 -0053  50-51  [Polmter: Lility Sirirg 0081 In Tape charscter parity
| 0034 -0035  52-59  [Polmter: Limit of Memory 082 178 Hyte received flag
| 0036 - 0037  54-35  Current BASIC line number 0063 179 Logical Address lemporary save
~ 0036 D03  56-57  Previous BASK line number = 2084 180 Tape bufter chatactes/MLM command
5 003A- 0038  58-50  [Polaters BASIC statement lor CONT 085 181 File name pointer/MLM flag, counter
m3cC - 003D 6061 Current DATA line namber MR? 183 Sertal bit oot
* O03E - 003F 6267  Current DATA address 0B9 185 Cycle counter
040 - D041 64-65  Input vector 0BA 184 Tape writer countdown
0042 - 0043 66-67  Current vanable name 00BB-00BC  |87-188  Tape buller pointers, *1 and *2
0044 - D045 G860 Current varkable address DOBD 189 Write leader count, read pass) /2
0046 - M7  70-T1  Variable pointer for FOR/NEXT DOBE 190 Write new byte; read emor flag
0048 - D049 T2-T3  Y-save: op-save; BASIC pointer save MORF 191 Write start bit; read hit seq ermor
004 A T4 Companson symbol sccumulasor 00CO-00C1  192-193 Error log pointers, pass] /2
004B-0050  75-80  Misc work area, pointers, e 00C2 194 0=>5can/ 1-15=Count/$40 =Load /$80 = End
s - 0053 B1-83  Jump vector for luncions o0C3 195 Write leader length; read checksum
0054 = 00SD B4-30 Mint nuimeric work arca DOC4 = 00CS  196-19T7  Polnler wscreen lne
00SE o4 Accum®]: DOCE 198 Pasition of cursor on above line
M5F - D0E2 95-98  Accum*1: Mantissa OOCT - 0008 199-200  Ukility pointer: tape. scroll
061 99 Accum® | Sign 00C9 - DOCA  2001-202 Tape end addrs/End of current program
(064 |00 Serbes evaluation corstan! pointer 0OCB- 00CC  208-204  Tape liming constants
0063 {e] Accum® | hi—order (overiow) 0OCD 206 0 =direct cursor, else programmed
| 0066 - 0068  102-107  Accum*2: Exponent, etc. DOCE 206 Tage read timer | enabled
i 06C 108 Sign comparison, Acc® | vs #2 © DOCF 207 BOT received from wape
E 06D |06 Accum* | lo—order (rounding) 0000 208 Read chamcter error
; ODGE - DOEF  110-111  Cassette buff len/Seres pointer 00D1 208 *# characters in file name i
i 0070 - 0087  112-1355  CHRGET ssbroutine: gel BASIC char 00D2 210 Cunent fiie logical addvess b
|.1 W7 =007 19120 BASIC pointer (within subrin) 0003 211 Cumrent fie secondary addrs it
.3 0086 - 00BC  136-140  Random number seed. 0D 212 Cument fiie device number h
| 008D - DOEF  [41-143 My clock or Tl and TI$ DODS 213 Right-hand window of line margin £
.' 0090 - D081 144-145  Hardware interript vector DODG- OONT  214-215  Pointer: Start of Tape Buller
i 092 -0053  |46-147  BRK interrupt vecior 00D8 216 Line whese cursor lves
0094 - 0085  [48-149  NMlinterrupt vedor 0009 217 Last key/checksum/ misc.
(0 150 Satus word 5T 00DA- DB 218-219  File name pointer
_E 00DC 220 Number o INSERTS oublardirg -l
. wpo 1 Write /mead character in DPlagnostic Cassetie Sense
5. 00D 222 Tape blocks remaining b write/ read E810 | goiin | *2 v I‘-’.n}'bnuditows-ehcl pa| 59408
| 00DF 223 Serial word buffer ER11 "I‘ET EOI Tasete *T | .
(OED - DOF8 ~ 224-248  (D—columa) Scresn ine wrap table linpu: Flag| Out s m Control CAl 9409
! el o St E812 Keyboard Row Input 59410
ODE3 227 M::imumm Er13 | Refrace cmﬂuutwﬂu& DDRE | Retrace T 58411
] 00E+ 228 (B0-colurmn) Key repeat flag | Flag Y : Access Cmmﬂl
(0ES 29 (B0-—columa) Repeat countdown
£ DS 230 (R0_colurma) New key marker
_— B i ES20 IEEE Input 59424
ODES - 0DEA  233-234 MHmw i) 1)
g E3 006 135 25 -coma) Ot e es21 [ AN IEEE NDAC Ouj.,, | DORA T TEEERTNIn | 59425
| - 249- Casselte status, *| and 2 1 T
i; 0F3-00RC 251352 Tape st addrwss/MLM Prnier E822 IEEE Output SM26
0OFD-00OFE  253-254 /milse, ]
'4 Cio0-DICh 155266~ STRSwork L v es2s | G IEEE DAV Outcyy | e | i Ot | 59427
0100 ~013E 256318  Tape read error log
00000000  S13.850 MM wark omen: gt i L "RFD
- area,
| (25] -025A 593602 File logical address table E340 %i -"EP_ m m E Out E‘ 59456
| G5 (68 (IS8 'Rasoamminr it E841 Parallel User Port (PUP) 170 with Handshake 59457
i' e o e B i i EB42 Data Direction Register B (for ES40) 59458
| A i v ER43 Data Direction Register A (for E84F, PUP) 59459
338 827 DOS drive 1 flag
033C 828 DOS drive 2 EB44 | | l-_l 03460
o, B Emie - r - g
- 1
341 133 DOS command string ccun EB46 L | 59462
(B42 0852  A34-850  DOS file name bufier @ Timer 1 Latch =
(353 -0380  851-896 [DOS command siring buffer E847 H| 55463
(BEE-D3F7 1006-1015 (80-column) Tab stop table E348 L | 59464
(BFA =03FB  1018-1019 Monitor extension vector
@rc 1020 IEEE timeout defeat® $FF-disabie I Timer 2 H"
O Ty s s At iy sossce 2 e
- | (40-column)
8000 - 777 32768-34815 (0-colum Video RAM EB4A Shift Register 55466
7 (2.0: -BFFF, -49151) - EE“E- PR7 I L Shik &‘mﬂtﬂ {:ﬂﬂtl’ﬂl ; _-_, h 5545?
BOOD - DFFF 43056-57343 BASIC, DOS, Machine Lang Monhor W T | CAZ[Craphics, Lower Cas
ﬂ.ﬂiﬁ.ﬂ:tﬂﬂﬂ-—ﬂ!‘ﬂlhﬁﬁﬂ] E34C b I e B 59468
EDO00 - E7FF 57344-59391 Screen, Keyboard, Internip programs e %‘“‘h T T | gart) Sh2 AT UrE 59468
(2.0: EOFS-) IPF I IF} -
EB10-EBI3 59408-59411 FIA | - Keyboard 1/0 ER4E ‘mh —'EW__&_ 59470
ES20 - EBZ3 S9424-59427 PIA 2 - IEEE-488 1/0 |Clear/Set |INT Enab {INT Enab]INT Ensb |INT Enab|INT Enal Enak
Rt EESt Beant peii: EEGLESREI o L E84F Parallel User Port 170 (PA) pa] 59471
FOOU - FFFF 6144065535 Reset, 170 handlers, Tape mutines

l
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BASIC 2.0 / BASIC 4.0 ROM Routines

The BASIC 4.0 40-character and 80-character machines are the same excep! for addresses SE000-
's not necessarily the proper entry point for the routine. Similarly,

Jim Butterfield, Toronto Ont.

$ETFF. This map shows where various routines lie. The first address
many routines require register setup or data preparation before calling.

BASIC 2.0 ROM Routines

Address  Descripion
Qi) - C0M5  Action addresses lor primary keywosds  CDEC Evaluae expr. within( ) DBCH - &S  Constants E3C - F384  Set sormen print parameters FEEC — FERI  Set bubfer stmrt & ond ades
CMG - (073 Actien addresses for functons CDFZ - CEO2  Check parenthesls, comma  DEFS Perform [LOG) E38B - E395 Prevent 80-char knegetlinglonger  FEA4 - FERC  Pertarm [SYS]
74 - €001 Hierarchy 8 aciion adérs for uperatoss  CEO3 = CEOT  Syriax erver exil D8ET - D987 Perform mubiphication E396 - E3HI  Tuen #0 char kne into B0 char line FEBD - FSO0 St tape write san & end
(102 - 0192 Table of RASIC keywosds CEOS - CEAS  Variable narme setup D958 - DBC2  Unpack memory inin scowm® § E3B4 - K307  Hack irto previows line PEIE - FT28  Perfarm [SAVE)
C183 - C2AY  BASIC messages. mostly ermor mags CEAS - CECT  Set up bunction refsreaces DOCY - DAOF Tost & adust sccarmulators E3DE - ES18  Handbe ASCH char o screenoutpui— FIZ9 - FT6C  Update clo
CIAA- QD7  Search stack FOR/GOSUE CECE - CEFT  Periorm [OR], [AND) DOED - DYED Handie overflow and undeslow  FS19 - ESIE Do to next screen line FI6D - FT6F 1 consiant. medulus 34 ks
CID8 - C31A  Upes up Space in Méfmory CEFS - CF5F  Periorm DSEE - DA Multighy by 10 ES3F - ESBB  Screll screen FiTh - FIBR Connect input device
CHB - CI2T  Test stack loo doep? CP60 = CFOC  Periorm [[1M) DALS - DA 10in Soaling birary ESBA - EBIA  Open a line or sceeen FTBC - P05 Connec! outpast device
CI28 = 0154 Check available memery CFED - CFFS  Search for varisble DATA Divide by 10 ESIE - EGZD  Main interrupe enery FEOG - FBI1  Bump tape buber pointer
355 Send canned eror message 1hen CFFT = D0TT  Create new vardabie DA13 Perform divide—by EG2E - EGED  Inverrupt: chock, corser, keyloan) FEIZ - FS34  'Waln iof PLAY
C389 - CIAA  Warm start jready ) DOTH = DO8s arvay pointer DATE - DAAD Perfosm divide—min FSEA - FEFT  Duipast character FEIS - FRAE  Test cametic swilches
CIAB - CM1 handie new BASIC line ingut [0BS - DOBC 12768 in Meating binary DAAE- DAD? Uppack memory inlo accum® | ESFS - ET60  Table: kevboard matrix decoder FRAT - FR54 Wit for PLAY AND RECORD
CHM2 - CME  Rebuild chaning ol BASIC lines DAL - DOAS  Evaluae integer expression  DAD3- DB)T  Pack accum®] into memory ETGA - ET9%  MLM sub: mutput hex digits FESS Initiate ape read
C46F - C94  Receve line from keybosrd DIAC - D258  Find or make array DBOA - DEIT  Move sccum*2 to *| ETHT - ETAS MLM sub; swap TWPD and TV FBRE = FRES Initiste ape wrile
CH5 - G528 Crurch teywords into BASIC iokens D259 Perkwm [FRE) and DRIB - DB  Move sccam®] 1o #2 ETAT = ETFE  MLM subs: input hex digits FBEG - FSEF  Test 170 complete
CRAC - C55A  Search BASIC bor gven line number D260 - 0279  Conver fixsd-io-loating DBI7 -DB3E  Reund aceum®] ETF7 - ETFF  MLM swbs: print * FEFO - PSFF  Test STOP key
C55H Ferform |NEW], and; DITA- D2TF  Perorm [POS] DBI7 - DB Get accum® | sigs FOO0 - FOBS  File messages FO0 - Fa30  Tape bit timing adjust
C577 - C3A6  Perform [CLR] D280 - DZAC  Chveck ot Direct DB45 - DBEI  Perform |SGN) FOBG - F127  Send Talk, ‘Listes’, IEEEcommand  F331 Fead tape bits
CSAT - CIRA  Fmsst BASIC sxscusion to sar D280 - DIBA  Rerform [DEF) DM - DBGE  Prrioen [AB3) FI28 = FI35  Send char o IEEE FAST = FBTS  Store tape charscters
C585 - C857  Perlesin [LIST] D2RA - DACH Chack PNx syriax DRET - DAAE Compare sccum®] to memony F136 = F155  Write Timeout, Device Not Preseny FETG = FBTE Eese tape resd sddress
C658 - C5FF  Perform [FOR] DICE- [33E Evaluate Flx DBAT - DBOT Floating—ao-Ffixed FI56 = F16) Send canned I/'0 message FBTF - FBB3 Flag error into 5T
CT) = CT2F  Execute BASIC statement D33F - D34E  Perform [STRS) DEDE - DBFE  Perform [INT) Fifd - FIGE Send “Lsten’, secondary addsess FRRA - FROZ  Reset counters lor iew bye
€T30 - CTIE  Perborm [RESTORE) D34F = 0360 Do sring vector DBFF - DOSS Conven siring tofloating-peint ~ FIGF = FITE  Send normal (deferred) IEEE char FEO93 - PBAL Write a bil io tape
CTIF - CTEA  Perborm [STOP] or [END] D361 - DACD Scan, set up string DCBA - DCBE Gt oew ASCI chigit FITF - FIs8 DOrop IEEE device FEAF - FCA0  Tape write
CT68 - CTTB4  Perform [CONT] DACE = NIFF  Allocate space for wring DCEF - DCCD Constants FIBC - FIDD  |npst byte from IEEE FCAl = FCTA Wi tape leader
C785 - CTBF  Perform [RUN) D400 - D516  Garbage colection DOCE Print IN, ther: FID! - FIES T & byte FC7B - FOBG  Terminte tape restore inermupt
CT80 - CTAL  Perlorm |(OSUS| DEIT = 055]  Concatenate DCDY - DCES  Pring BASIC line * FIEl =-F23] INPUT a byte FOB6 = FUAS  Set intemmupt vector
CTAD- CTD9  Perform | DS54 = DS7C  More string DCEY = DEIC Conven floating-point to ASCII F232 - F26D  Output a byte FCAG - FCBI  Turr off tape moto:
CTDA Parfcrmn [RETURN] then: DETD- DSBY  Discard unwanted string DEID - DESD Constants FIGE Abort files FCB4 - FOCS  Checksum calculation
CTF3 - CR0D  Perform [DATAL skip satement DERS = M55 Clean descniptor stack DESE Pertorm [SQF] Fi4 - FIBC  Resore delault 170 devices FOCE - FODO  Advance |oad/ save ponies
CBE Scan for vext BASIC statersent DSCE - 0509 Perlorm | DEGS, Perform power nction FIRD - F2AR  Find/sstup file dats FCDI - FOFD  Power—on Resd
CBL1 - CBZF  Scan for next BASIC line DSDA- D605 Perform [LEFTS) DEAl - DEAB Perform negation FIA9 - F300  Perform [CLOSE) FCFE - FDIO  Table of interrupt vectors
CEH) Perform [IF]. and perhaps D606 - D610 Perform [RIGHTS| DEAC - DEDY  Constants F301 - F30E Test STOP key FOIT - FFBO  Machine Language Monitor
CRT - CX52  Perform [REM] skip line DEIT - DE3A  Perform [N DEDA- DIFIC  Perlors [EXF) FXOF - F314  Action STOP key FFRI - FFBF CBM copyright statement
CAS3 - 372  Perform [ON] DE3IR - DRSS Pull string data DF20 - DFT6  Series evaluation FI15 - FIIC  Send message if Dirext mode Jump Tabie:
CB™ - CIAC Accept fived-point numbes D656 - DESE  Perform [LEN] DF77 -DFTE  RND conganis FIID - F321  Test if Direct mode FFCO OPEN
CBAD - CS8A  Perform [LET] DESC - D664 Switch string to numesc DFTF - DFD7  Perdorn [RND) Fi22 - F3CY  Program load submoutine FFC3 CLOSE
COBD - C990  Perform [PRINT=) D065 = DAT4  Periorm [ASC) DFDHE Perorm |C0S) FIC2 - FA08  Perform [LO FFCE Set inpur device
(901 - CSAd  Parlorm [CM DETS - DEBE  Get byte pasamcter DFDF - E0Z7T  Pestorm [SiN) F&lA - F430  Print Searching, Leadng, Venllying ~ FFL9 Set cutput device
C9A5 - CAIB  Perform [PRINT] DEET - DECS  Perform [VAL] BO28 - EDS3  Pesform [TAN] FGE - FASF  Get Load/ Save pasameien FFCC Femdore detautn L0 devices
CAIC - CA3S  Print string rom memory D6CE - DED|  Parametersfor POCE/WAIT  E054 - EDSR  Constants Féhll - FAGS (oot a byve purameser FFCF INPUT & bye
CASY - CAAE  Print single lorma character D602 - DEET  Convert floating-to-fived EDBC - EDBB Pevlorm [ATN] F&66 - F492  Send filename 1o IEEE FFD2 Onitgait 4 hyte
CAIF - CATC  Hande bad inpet data [DGES - D06 Pertorm [ PEEK| EOBC - EDFS  Constants F4&4 - FABE  Find specific tape header FFDS LDAD
CATD-CAAS Periorm [GE D707 - D70F  Perform [POKE] EOFY -E100 CHRGET sub for sero page FaB7 - F4CD  Perform [VERIFY] FFD& SAVE
CAAT - CACD Fll'ltrmlmﬂ.l"l"'l D70 = DT2R  Perform [WAIT) E1I1 -ENIS  Initial RND seed FACE - FEOD et Open/Close parameiens FFDiE YERFY
CACY - CAF9  Perform |INPUT) DT - D732 Add0.5 EIl6 -EIB6 BASIC cold start FSIE - F51%  Abort il endoi-line FFDE Y5
CAFA - CBO6  Prompt and recesve input D733 - D744 Perform subtraction EIBT -EIDD Powerup msg, “byies free” FS16 - F520 Check comma, else Syntax Emvor FFEI Test dop koey
CBIT - CBFB  Perform [READ) D745 - D760 Microsol Joke (WAIT €507)  EIDE Init 10 regs and: F521 - F5AS  Perform JOPEN] FFEA GET byte
CRFC - OCTF  Canmesd Inpat sveor messages D76E - DA52  Perform addition e Clenr screen and: FSAG - F3U®  Find any tape header FFET Abon all fils
CC - CCTR  Perlorm [NEXT] D653 - DA8S  Complemest accum® | E257 -EI384  Home cursor FEDA - FEID  Write tagee hoader FPEA Lpdate closcic
CCT% - O0SE  Check type mismatch [EBA - DABE  Ovedlow exit E285 -E33E Input bom screenorkeyboard  FESC - FBS55  Get star/end addrs from header FFED - FFFS  Unnased
OCyrF Evaluate expressaon DERF - DBCT  Multiply-a-twie EX3F -E34B  Test for quote: test quote flag FES6 - FO6E  Sel bulffer address FFFA - FFFF  Hard vectorn: NMI, Reset, IR0)
BASIC 4.0 ROM Routines

Address  Descraption
BOOO - BES  Action addresses for primary keywords (D86 - COBS  Periorm [OR], [AND] CCDB - OCFC Unpack mem. inio accum®] DBYE - DED6 Query ARE YOU SURE? FSAB - FBC2  Sel bufer stan & end addrs
BO66 - BI93  Actioa addresses for bunctions CDBé - C11D Perdorm comparisons CCFD -CDA1  Pack accum® ! inies mesmory DROT = DRED  Prise RAD DISK FECH - PFBCB  Pedarm [5Y5]
B - BUBL  Herarchy & sction addrm for operators — CIHIE - C12A  Perorm [DIM] CDR -CDIl  Move accum™2 1o *1 DBE] - DEFY  Clear 054 and 5T FSCC - FEDC  Set taps wrlte star & snd
BOB2 - BIOC  Table of BASIC heywords CI28 - CIBF  Search for variable CD42 - CD50 Move accum®] 1o #2 DBFA - DOBT  Assermble disk command string ~~ FSDD - F767  Periorm [SAVE]
B0 - BE21  RASIC messages. mostly ermor msgs CIOP - C2C7  Create nvew variable CD5l -CD60  Rownd aooam= | DCEE - DEZS  Parse BASIC D05 command FT68 - FTAE Update dock
BX2 - BMF  Search stack lor FOR/COSUR CHCE - C2DR  Setup srray pointer CD6L - COGE G sccum®| DEIC - DEAB ot Deevice namber FTAF = FTFD  Conneat inpul devicoe
BI50 - BM2  Open up space ia memory C20% - C2DC 32768 in Noating binary CD6F - CDAD Perdorm [S0N) DEAD - DERE (it Bile name FTFE - FRAA  Connedt output device
B33 - BSF  Test stack too deep’ CZDD- C2FB  Evaluale integer exprassion CDEE - CDS0  Peddorm [ABS] DEET - DEBC  Get small vanable parameter FS4E - FES6  Bump tape buffer pointer
B3AD - BXOC  Chech available memory CIFC - CAAT  Find or malke array D91 - CDD0 Compare accum®| 1o memaory FRST - FRTS  Wal for PLAY
R3CD Send canned err then: CiAS Perform [FRE], and. CDD1 - CE0l  Phemtis “*Entry points only kor ENO-ETFF ** FETA - FEEH  Tew cansetie switch
BIFF - BAIE Warm start; wait lor BASIC command CARC - CACR  Corven fived-to-lloating CED? -CEM Pedorm [INT) E000 Regastes/ soreen #nitiallcation FRSC - FESS  Wai lor RECORD
B4IF - B4B5 Hinde new BASIC line ingut CACE - CACE  Perform [POS] CE29 -CEB3 Coavert string to floating—pt ENAT Irpast trevm keybward FROA Initiate tage read
BABG - B4E]  Rebuid chaining of BASIC Bnes CACF - CADB Check not Direct CEB{ - CEER Gt new ASCE digin ENG Input ‘rom screea F8CH Initiate tape write
BAED - BAFA  Receire line from keybuard CIDC = C308  Periorm [DEF) CEEY -CEF8 Coastants E202 Output charactes FRED - FO2A  Common tape 1/0
BAFR - B5A2 Crandh keywords imo BASIC tobens CS0A - C51C  Oheck FNa syntas CF78 Print IN, then E44] Main interrupt estry F3ZH - F934  Tes! 10 compiete
B5A3 - BSD1  Search BASIC for given lime number GID = (580 Evaluate Pix CFTF —-CFi2  Prist BASIC line * E455 Interrupt: clock, cursor, keyboard  F335 - F944  Tes STOP key
BSD2 Perform [NEW), and, G8E = C550 Perlorm [STRY) CF93 - DOCE Coavert Noatiag-pt to ASCI F& Fxot frm | nterrugt FR45 - FOTE  Tape bit timing sdust
BSEC - B&Z1  Perfonm [CLE) CS9E - C5AF Do string vector DOCT = DI0T  Coastants FITE = FASE  Read tape bits
BG22 - BRF Reset BASIC execution o star CBO = CHIC  Scan, set up string 0108 Pedorm [SOR] FOOO - FOD1  File messages FASC - FBBA Read tape characters
BE3) - BADD Perfoem [LIST) CE1D - C660  Adlocats space for string pii2 Pedorm powes function FoLCR2 Send Tall’ FBEE - FBCY  Reset tape read address
BGDE - BT84 Perfosm [FOR] CBEA - CT4E  Garbage collection D14k - DIS5S  Pesorm negation FoDs Sead "Listen' FBCA = FBOS  Plag enue inio 3T
BTES -BTBE Execute BASIC sstement CT4F - CTBB Concatenase D156 = D163 Constants Fony Send EEE command charater  FBOD - FRDT  Rasst counbern bor mew byte
BTET - BIC3  Perform [RESTURE) (7T8C - CTBM  Slore siring D184 -D1D6 Pedorm |EXP| FI09 =F142 Send bytelo IEEE FBDS - FBF3  Write a bil io tape
BTCE - BTED Perform [STOP] or [END]) CTBS - CBI0  Discard urwanted strag DD - D220 Senes evaluation F141 -F150 Sead byte and clear ATN FBF4 - FCHS  Tape weite
RTEF - RR0T  Perfioem |[CONT) CHIT - CRY1  Clean descriptor sinck 0227 - D26  RND constants Fi3) =FleB Option: Imeout of wall FOBG = FUBF  Wrile Lape leader
BAS -BRI2 Perform |RUN) CR22 -~ CRIS  Periorm [CHRL) N22% - D281 Pesdorm [RM FIGC -F16F DEVICE NOT PRESENT FOCO - FCDA  Terminate (ape; restore irternagi
BH13 - BEXF Perfomm CR36 - CB6!  Periorm D282 Periorn [COS] FITH =F184 Timeoat on read, clear contal lines FCDE - FCEA Set imterrupt vector
BEY) - BSSC  Perform [GOTO) CB62 - C86C Periorm ] [28% - DZD1  Peviorm (51 FIBS -FI152 Send canned file message FCEE - FCF8  Turn of tape molor
B0 Perform [RETURN), then CAGD - CA96  Periorm [MIDS) D202 = DZFD) Perorm | TAN| F193 -FI180D Send byte, clear conirol lines FCFD - FDOA  Checksam caloulation
RRAY - RMM0  Parform [DATA] ekip statemen CRET - CHBI  Pull string data D2FE = D32A Coastanis FISE =FIAD Send normal ideferred) [EEE char  FDOE - FIM5 Advance load/save pointer
Bas1 Scan for next BASIC statement CBB2 - CART Periorm [LEN] [32C - DASR  Pesiorm [ATN] FIAE -FIBF Drop IEEE device FDIG = FDMB  Power—on Reset
BES4 - BEAZ Scan bor next BASKC line C3BS - CBLD  Swiich sring 1o numenic D35C - D398 Comstants FICH -FMd  Input byte from IEEE FDMC - FDSC  Tabie of interrupt vectors
BAL Perfom |IF]. and perhuaps: CAC1 - CBDO  Perlorm |ASC) (386 - D3B5S CHRGET sub lor sero page F205 -F214 GET abwie
BACE - BEDG  Perform [REM]. skig lire CADN - CBEZ Gt byte parameter Lo3B6 - D471 BASIC cold start F215 -F265 INPUT a byte Jumip Table-
RREDF - BSFS  Perfoen [0N| C2E3 - CO20  Perform [VAL] D472 - D716 Machine Language Monisr F266 -F2A1 Outpu a byte FF33 - FFSE  COMCAT, DOPEN, DCLOSE. RECORD
BEFG - BS2F  Accep i LTI 0921 - 0O Parameiers for POKE WAIT (717 - DTAR  MLM subsroutines F2al Albort ibes FPoF = FFAA HEADER COLLECT BACEUP.COPY
BIX - BABT Pedom C920 = CB42  Conven to-feesd CTAC-DB2  Perlorm [RECORD) F2AR - FXD  Restore defaull 170 devicss FFABR - FFBE  APPEND DSAVE.DLOAD CATALDG
BA3S - BASD Perform |PRINT*) CM3 - (959  Perlorm [PEEK DR0Y - DBIT  Dhsk parameter checks F2C| -F2DC Find/setup file data FFB7 - FFBC RENAME SCRATCH
BASE - BAA]  Perform [CMD] CI5A = C962  Periorm [POKE) DE3H - DET2  Dummy disk control msgs F2DD -FIM  Periorm |[CLOSE] FFB[ Giet disk status
RAAZ - BRIC Perfoem [PRINT] CO63 - COTE  Perlorm D87 - D919 [CATALOC) of [DIRECTORY]  F335 - F342  Tes STOF key FFCU OPEN
BBI0 - BEI9 Print gring from memony COTF - CORS  Add 0 8 [91A - DOIE  Ownpat F341 -F38  AcionSTOP key FICa CLOSE
BRIA - BBMB Print single format character CI86 Perform sublraction DO2F - D941 Find spare secondary addres: F349 —FI50 Send messge if Direct mods FRCE St inpat device
BBAC - BETS Handlie bad inpust data C998 - CATC Perbrm addition D942 - D976 F-hm[m& Fi51 -F355 Test if Direct mode FFCY Set output device
BATA - BBAZ Perform [QET) CATD - CABY  Complemest accum® | D877 - D990 Periorm [APPEND) Fi56 - F40 Program load subrowtine FRCC Restore dedault 1/ 0 devices
BBAA - BRRD Perborm [INPLIT) CABA - CABS  Owerflow esit DOG1 = D901 Get disk status F401 - F448  Perorm [LOAD] FICF INPUT & byte
BBBE - BEF{ Perfiorm [INPUT] CABS - CAF1  Mubkiply-a-bwyie A0 - DADE  Periorm [HEADER] F440 - FREC Print SEARCHING FrD2 Output a byte
BEFS - B Prompt and recenve input CAF2 - CBIF Constasts DAQT - DAJD Periorm [DCLOSE] FAGD = F4NC  Primt LOADING or VERIFYING Frs LOAD
BCUZ - BOFS  Perform [KEAD) CB20 Pertorm [LOG) CAL| - DABA Set up disk record FTD - F4A  Get Load/Save parameters FFD8 SAVE
BCF? - BD18  Canned Inpul error CBSE - CBCI  Perform multiphicaion DAGS - DATD Periorm [COLLECT] F4AS -F4D2 Seed rame 1o IEEE FFDA VERIFY
BDIY - BOTY  Perform [NEXT) CBC2 - CBEC Unpack mesm. into acoum*2 DATE - DAAG Periorm [BACKLUP] FAD3 = F4F5  Find specic tape header FFDE 5Y5
BODTY - BDOT Check type mismatch CBED - CCTH Tt & acjurat accumalston DAAT -~ DACE  Paricrm [COPY) FiFi -F30C Pedorm [VERIFY] FTEl Teal stoy hey
BIAS Evaluate expresson CCDA = CC17  Handle overflow & underfow ~ DACT = DAD3 Periorm [CDNCAT] F500 - FRSF (i Open/Close paramessrs FFEA GET byse
BEES Evaluate expr. wihin parencheses CC18 - CC2E Muliiphy by 10 DADY - DBOC Insert command siring values  F560 - F5E4  Perform [OPEN] FFET Abort all files
BEEF Chech pare nifvess, comms CC2F - OC33 10 in Moating binary DBOD=- DB Periorm [[SAVE) FSES -F6I8  Find any tape header FFEA Upelate cock
BFU) - BFOR Syneas eror exit CCM Divide by 10 DB3IA - DBES  Periorm [DLOAD] FO1S =FBTA  Wirite lape heades FFED - FFFS  unused
BFSC - 046 MM Sefup CCaD Perform divide- by DRG6 - DA% Periorm [SCRATCH) FETH - FE0M  Cel start/end addrs from header ~ FIFA - FFFT  Hard vecions: N6 Reset, (R0
OMT - (085 Set uplunction references CC45 - CCDT  Perform divide-inio D89 - DBOD Check Direct command FA95 - FGAA Set bufier address
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D000 -D002 -2 USR jump D0SC 156 Bvie-received flag 0R7 647 Coloar under cumas
0003 -4 =4 Flosal -Fired vecior DA 157 Direct = $80/RUN =0 output control O2R8 £44 Screen memory page
D05 0006 5 Fimed-Float vecior DOSE 158 Tp Pass 1 error log/char buffer DzES (2 1 Max size of beyhd bulfer
0007 L Searc chasecter 003F 138 Ty Pass 2 e log comreced 0z8A 630 Repent il keys
R B Beani-qjLintes Mag DOAD-00AT  1B0-162 iy Clock HUL OIRE 651 Fopeas spood counser
ooy ) TAB column save 00A3 163 Serial bit count/EO1 Nlag 028C 652 Hepeat delay coumnter
DA 1] 0= LOAD, 1 = VERIFY [LILE ] 164 Crvele count OZRDy 653 Keytoard Shift/Conatrol flag
000 1 It buffes pointer’* subscrp: OOAS 165 Counidown, fape wrie/bit coust OZ8E 654 Last shif paitern
000C T Dedoult [IM flag OOAD 160 Tape mafler joiver 0IBF -0290  655-036  Keytvard isble settup pulnter
0N i3 Tape: FF = string, 00 = purmeric DOAT 167 Tp Wit bdr count/ R pase. inksi 02 B57 Keymode [Kattscarna)
D0E 14 Tvpe: B0 = irteger, (0 =floating poant DOAS 168 T Wit rew byte/Re error/inbd cnt 0292 658 ii= serol’ enable
Q00F 15 DATA scan/UST quote memry flag DOAS 169 Wrt start it/Rd bt err/sthit 0253 658 VIC chip control
wio 16 Sabscript/ Fix flag OOAA 170 Tp ScanCnt L. End/byte assy 024 660 VIC chig command
L il 17 0= INPUT, $40 = OET. 388 = READ DOAD ITl Wr lead benggih/ Rd dhvedkosum pariy S 0256 B661-642 Bt timing
i1 2 1] ATN sign/Comparison sval flag DOAC.OOAD 1722173 Palnber tape bulr, scrolling 0297 663 RE-232 states
013 1§ Carrent /0 promp! flag ODAE-DOAF  174-175  Tape end adds/End of program 0298 (2] * bits bo send
0014 -0015 20-21  Integer value 0080 -D0B1  176-177  Tape liming constants 0099 -020A  665-046  RS-I32 spend/code
G For ) Pointer: temporary sirg stack 0082 <0083 ITE-1T8  Polnier: Start of Tape Buffer e o B6T RS232 recwive
0017 008 23-24  Last ternp string vedor 0084 180 1 =Ty timer enabled. bl cnt 029C 668 RS232 input poinse
0019 = F e Sl b berepestary sivings DORS (E1] Tp BOT/REIAT wewt bt 10 sl i 7, ) {20 RE252 pranemit poiator
022 -0Z5 34-37  Lhility pointer area 0086 182 Read character erros outbyte bul 029E 670 HS232 outpul potier
0026 -D02A 34l  Product irea for multipication 00aT 183 * characters in file name O9F -02A0  671-672 mmmwun
OIZB-D0EC 4344  Polnter Start of BASKC 0088 ™ Current bogical e 0000 -0301  768-T69  Ermor message
2D -00ZE Al=AL Poldnier: Suert of Voriabdes LICE ] 185 Current secidy address 0302 0303 TH=TT1  BASIC warm stan lnk
DOIF OO0 i Polnier: Start of Arays DOEA 186 Current device 0A04 0305 T7-TT3  Crunch BASIC iokens nk
0031 -032 4550  Polnter: End of Amays MEB-008C  |B7-188  Paointer te file name D306 0307 TT4=TT5  Print tokens link
0033 -0034 51-50  Polmter: String Storage (moving down) DosD 189 Wr shift word/Rd input char 0308 -0300  T76-TT7  Siart new BASIC code link
[ is k] 53=154 Polnter: Uulity Strng DOEE 1% * hlocks semaining o Wr/ Rd D0A-030B  TV=TT8 et arithmeic slemen link
0ay ] Podnber: Lizt of Memory 00aF 13 Serial word buifer 0A0C =0313 TBO=-T8T  Unused
039 A Si=54 Carrent RASK line mamber DoCT 192 Tape maodor interock 0314 -0315 TBE-THD  Hardware internupl vedor [EABF)
3R -003C S%-60  Previous BASIC line ramber 00C) -00C2  193-184  1/O sant ndds 0316 <0317  TH0-T91  Break interrupt vector  (FED)
0030 -003E Gi-6  Polnler: BASIC statement for CONT DOC3I-00C4  195-196  Kernel setup polntes 03180318  T92-T93  NMI interrupl vector {(FEAD)
DI3F =000 =i Carrent DAY line nurmber S 157 Last key presed G1A=I318 T94=T35 (PEN vecior [FaAy
0041 -D042 6560  Carrent DATA address 00CE 198 # chars in keybed bufier 0SIC-03ID  T96-TIT  CLOSE vecior FIA
LR B1-f gt vesctor Dot 160 Screen revens flag IE-O3IF  TOR-TH  Set-input vector (F2CT)
0045 -0046 65-T0  Carrent variable name DOCR 200 End=od-kne lor inpst poinier 0320 0321  B00-801  Set—output vector (F305)
0047 0048 T1-T2  Carrent variable address 00C9-00CA  201-M2  Inputcursor log(row, column) 0322 0323  BO2-803  Restore V'O vedor {F3F3)
NS A T3-T4 Variable poister for FOR/ NEXT CBE 203 Which ley: 64 if no key 0§24 0325  B04-805  INPUT vecior (FIOE|
DOAD -004C =10 Yesave, opsave, BASIC poinler save 1 B 0= My cuidmesr 0320 -002T  BO-B0T  Culput veciir FITA
4D m Camparisn sytbol acrumubaos | 05 Cursor timing countdown 0328 0320  BOA-B00  Test-STOP veclor {FTT0)
(W4E -053 Th=83 Misc work asea. pointess, eic (NCE W Charactesr wnder cursor R2A-(328 Bl-Bl1 GETwvecor (F1F5]
0054 -0056 Be-B6  Jump vector for functions MOCF 7 Cursor im blink phase 0G2C-032D  BI2-813  Abost LD vector (FIEF)
057 -0050 Bi=96  Misc numeric work ares 0000 208 Input from screenfum keyboasrd UGZE-ORF  B14-815 USR vecor (FELY)
B0G1 87 Accum®| . Exponent 0000 -0002  208-210  Poinier bo screen line 0330 =331 Bl=B1T  LDAD link (49
62 -NiES SRl Accum®]: Mantissa 1 ne] i Position of carsor on above lins 332 -0333 BI18-RIS SAVE link (FEBS)
D066 102 Accum®; Sgn (7] 212 0 = direct cumor, else programmed DAAC-00FB B28-1019 Cassette bufler
a7 103 Series evaluation constant pointer 05 213 Current screen line ength (IFC-03FF  1020-1023 Unused
(Ll - Ascum®| hi-order joverfiow) DD 214 Row where qurcsr bives 00 -0FFF 10244095 3K RAM expansion area
Lt 10 Accum®?: Exponert 00DT 215 Last inkey/ checksumbuffer 1000 =1DFF  4096=TiTS Mormal BASIC memory
OOEA -00RD  TE-108  Aseum®l Mantisss O0E 6 # of INSFRT: cunstanding 1EDD -1FFE  TER0-RIHT  Mormal Seresn memony
O06E 1no Accum®?: Sgn (0DS-00FD  217-240  Screen line link table 1000 -11F9 40964601 Screen memory w./expanson
0GF m Sgn companison, Acc®l vs *2 00 21 Dumany screen nk 1200 - 4603 BASIC memory w/ expansion
T ] I Accum®| lo-order jrounding) F2 M2 Sereen row MAarces 2000 =TFFF  B192=31T67 Memory expansion ares
0071 -002 113=114  Cassebbte bl ben/ Series poinier DOFY =004 M3=244  Screen collor pointer BOOD =BFFT  JT08=36803 Chamcier bit maps
D073 RA 115138  CHROET subrowtine; get BASIK® char OFS WIFG 5-246  Keyboard pointer Q000 -GOOF  JEREA-JRETR Video Interlace Chip
OTA-DOTE  122-123  BASIC pointer [within subrn) OOFT -D0OFE 247-248 R5-232 Rov pntr 9110 -912F 37136-37151 VIA Interface - NMI
BB -008F 135143 RNDseed value DOFS -DOFA 245-250 R5-232 Tx pnir 9120 -912F 3IT152-3T167 VIA Interface - [RQ)
L 144 Seaidus word 5T OOFF -010A  256-206  Floating o ASCH work ares G400 -G5FF  ITHRES-3439  Alemate Colour Nybibie area
g 145 Esyswiich PLA; STOP and RYS Nags 0100 -013E ZH-318  Tape crror key 00 -9TFF 3840038011 Main Colour Myblde area
e 146 Timing eorstan for tape 000 -01FF  256-511  Processor stack ares ADDD-RFFF 4006043151 Plug-in ROM area
0093 147 Load =0, Verify= | 0200 -0258  512-800 BASIC input bulfer CO00 -FFFF  49152-65535 ROM: BASIC and Operling Srstem
O(F 148 Serial ourpue: deferred char flag 0259 -0262  601-810 Logical fie table FFRA-FFFS 65418-65525 Jump Table, Inchuding
S 143 Serial deferrsd charscter 0253 =~0EZ6C Bl1-620 [Dewvice *tabie FFCB Set Input charnel
DHERG 150 Tupe: EOT received 02500216 G21-630  Sec Adds 1able FrCa St Drustpeust choarrned
(L L b 151 Hegiser wnve N277T =280 B3l-6a0  Kmyhed balfie FRT Risiawew dasfmiih 1500 channads
L] 152 How many open files 0281 0282  641-642 Swart of BASIC Memory FFCF INFUT
00aa 153 Irpul device. normally 0 02583 -0284 43644  Top of BASIC Memony FFD2 PRINT
A 154 Ungiput CMD device, normally 3 0285 2] Serial bass timecut fag FFEI Test Stop key
Lt 152 Tagee characser pariry 0286 (214 Current euboyr code Fre4 aer
VIC 20 ROM Routines
00 ROM control vedarn CDIE Flrhll'ﬂﬂ.'l'] Ca2a mﬁm EXE l‘u‘lu-ﬁﬂ] EDAS Conirol key malrix FETE SAVE progrem
CINC Keyword acton vecior CDR DAZD  Perform E3TH  Initiakes ENE4 VIC chip dsfaulis FT2R SAVING'
(052 Funciion vedorn CDSE Evaluae D845 AddDS E337T CHRCET for zaro page EDFD Screen line adds low F34 Bump ciock
QB0 Opersior vecors CEAE Constant - D850  Sublraci-from E3A4 Initiakee BASIC EEM Send Talk’ FTG0  Get lime
OBE  Keywords CEFl Evaluse within brackets CB5SY Perdorm E42% Imicanage EEIT Semd Visten' FriT  Setvime
CI19E  Error messages CEFT Check for ) PR&L  Perform [ADD] EMF  Vectors for $300 EEIC Send comtwl char FIT0  Aotion sop ey
C328 Error message vectors CEFF Check for comma D947 Complement fac®] EASE  Initiakze veiors EE49 Send to serial bus F77E  File Error Messages
(365 Miscellaneous messages CF8 mﬂm DSTE "OVERFLOW' E46T Warm restart EEET Timeowt on serial FTAF Find any tape header
CHRA  Scan wack for PFORAOOSUB CFi4 laige CO&Y  Mubiphy by zero byte EATE  Program patch area EECD Send lsten SA FTET Write tape hender
CHRR  Mowve memony CFM  Search for varabis M9EA mmﬁ] EAAD Serial oustput ‘1 EECS Clear ATN FRAD Get buffer address
CIFE  Check stack depth CFAT Setup FN reference DAZR Perdorm LTIPLY] E4AS Serial output ‘0" EECE Send talk 3A F354 Set bufler start, end pointers
C408 MEMory space CFEB Fﬁ:l'l!IENHL DASS  Multiply-a-bit E4B2 Get serial input & clock EEE4 Send serial deferred F367 Find specific header
Ca3 "OUTOF MEMORY CFER Perdorm ] DABC Memory o FAC*2 E4BC patch ees EEFS Send untalk’ FE8A  Bump lape poinies
CE7 Eros rouline DOIE Coswpare DABT Adpst FAC*] /*#2 ESMD Sot 6522 adde EFC4  Send ‘unliden' Fag PLAY ..
iC4659 Break eniry DO&1  Perorm [DIM] CADY Underflow/ overflow E505 Set screen limits EF19 Receive from serial bas FAAR Check cassette status
C4T4 'READY’ DOSB  Locate variable DAE? Mubtiply by 10 ESOA  Track cursor |ocation EFBM  Clock kneon F8B7 PRESS RECORD .
CA80  Ready for BASIC D113 Check aiphabetic DAFS + 10 In Roaing pe ESIS  Inalize V'O EFSD Clock kne off FI0U  Initiate mpe read
CHC  Hande new line D1ID Create varable DAFE Divide by 10 ES4C  Mormalies screen EFSE Deloy | ma Initiste g wrile
(533 Re—chain lines DI Aray pointer subroutine DB12 Perform [DIVIDE] ESSF Clear screen EFA3 RSX32 send (NMI) FiF4 Common tape read/ write
C360 Receive line DIAS Valse X2T6R DBAZ Memory to fac*] E581 Hame cursor EFEE New RS232 byte send FidE  Check tape stop
CET9  Crunch D182 Floal-axed conversion DBCT  FACT] o memary ESET  Set screen pointers FOI6  Error or quit P50 Set
€613 Find BASIC line DID1 Set up array OBFC FAC*2 to lac*1 ESBO Set /O defoults FO27T Compute Wt count FRAE  Bead biss (IRC)
842  Periorm [NEW) D245 'BAD DOOC FAC*! i FAC2 Set VIC chip defaults FOME  RSI32 receive (NUMI) FAAD Store characters
CiSE ?ML'.L‘I D248 ILLECGAL QUANTITY DCIB Round FAC*] ESCF  Input from keyboard FOSB  Setup lo receive FBO? Resel poinier
CESE  Back up text D3C  Compete saze DC28  Get sign E64F  Input from scoreen FOOD  Recslve parity ermor FBDB  New tape charocter seup
CeaC h:h-I DITD Perdorm | DC38  Perform [SON) EGBS  Quuste mark 1est FOAZ Recelve overrun enro FBEA Toggle tape
iCi42  Poriorm DA% Fizedfoat conversion DO Perform [ARS) Bl up scmeen pra FOAS Receive besak srme FODE  Dists wrike
CIED Erecwie staterment D3SE Perdorm [POS| DCS8 Compare FAC*1 1o mem EGEA  Advance cumor FOAS Receive frame enor FCOB  Tape write ARC)
CHD Perdorm |[RESTORE) D3AE Check direct DCo8 ETS Retreat cursor FOBES Bad device FCO5  Leader write (IRC)
CEC Break D3B3 Perorm [DEF] DOCT  Perform [INT) EfD Bk inio previous kne FOBC  File to RSI32 FOCF  Restore vecors
CEIF  Perform [STOP] D3E1 Check FN syntax DCF3  String to fac EMZ Oulput b screen FOED Send to RE23] buffer FCFé  Sei vector
Ci3]1 Perlorm D3F4 Perform DDTE HJH:EI EAC3 (o to next line FI16 Ingul from RS232 bufer FDOR il maodor
C357 Perform D465 Perdorm 1 DDOD Poa 1o EED& Do RETURN FIAF Gel from RS232 bufler FOII  Ohieck read’wrile polster
CET1  Pertorm D475 Caioulate dring vyeclor UF16  Decimai constants EEER Check lime decrermsni Fl& Checkserial bus idie FOIB Bump reasd wrle poirber
O3 Fﬂhth[m D487 Setupsiring DF3A Tl constants EEFA Check line increnmmeat Fi174 FD22  Powerup entry
CRAD mmﬂ [DHFd  Make wsm for dring OF71  Periorm FEI2  Sei cobowr cnde FIE? Print if ciwect FIUAF  Check A-ROM
CED2 Perform D526 Carbage collection DFTB Perform ES21 Colour code table FIFS Ge. FD51 Set Kernal2
CEFB  Periorm [DATA) DSBD Check salvageabdty DFBA  Perlorm [N E] Code corversion Fis . krom RS232 FOBD Initialize system constants
(306 Scam bor et staberment Dot  Collect siring - DFED Perform ESTS  Soroll screen F20E lnput FF1 Veriors
C%28 F-hm&] DEID Coneaenate FOM0  Series evahiate | FSEE  Oipen space on wreen FI50  Cist . tape./sarial RETI2 FDOFY  Iitialize 170 regs
Y38  Perdorm DETA Build rirg to memory E05€  Series evaluate 2 EASE Move screen line F2TA . FEAS  Save daia name
CMB  Perform [ON) D6A3 Discard unwanted string E094  Perform |RND| EABE Synch colour transier FI%0 _iotape FESU  Save file deails
C36B  Get fimed point mumber DEDB Clean sack EDiS 77 Beealgpodnts ™ EATE Set stani—ol-lne F2CT St inupud device FES7 Gel stales
CRAS  Perform [LET) DEEC  Parlorm E127  Perform EABD Cloar screen ling F308 St output device FEGE PlagsT
CABD Perform [PRINT®) D700 Pedorm E15Y Perform EAAL Print io screen F34A  Close FEGF  Set timeout
CABE Perform (CMD] DTXC Pedorm E162 Perform EAAA Storeon screen F3CF Fird file FE71 Read/set top ol
CAAl Perform [PRINT] D737 Perdorm [MIDS) EI6S Perform EABZ Synch cobour to char FIDF  Sei file valkses FEAI Read/set bottom of memory
CBIE Print message from y,s) D761 Pull EIBE Perorm EABF | RQ) FIEF  Abort all Bes FEGI  Test memory locabon
CRIB  Print lormat characer DITC Pedorm EICH  Perform EBIE Check F3F3  Restore default 1/0 FEAS WM interrapt entry
CBAD Bad—npul routioes D782  Exil string-mode EIDI Paramesers jor LOAD/SAVE ECDD et text mode F40A. Do file opening FED? RESET/STOP warm start
CBTE Perform DTSB Perorm [ASC) E200 Check oefaull parameers EC46 Keyboard vedtons F455 Send 5A FEDE NMIESI3Z sequences
CRAS  Perlorm [INPUT*] DTHE  Input byte EX0E Check fer comma ECSE Keyboaod maps F4CT  Open RS2 FPE6  Restoro & exit
CRBF F-hnl:ﬂﬂl'ﬂ DTAD h‘h‘!bm E216  Pararnesers lor open/ cose EN21  Graphics/tent conteol F542 LOAD program FFSC S22 timing table
CBF9 Prompt & input DTEB Get params for POKE WAIT E26] Perlorm ED30 Set graphics mode FGAT SEARCHING' FFT1 Main IRQ) entry
CC06  Perborm [READ DTF7  Floai-fived E268  Perform [SIN] EDSB Wrapup screen line FES9  Print file rame FFBA Jumbo jump table
COFC  Input error messages D80 Perform [PEEK) E2b)  Perform [TAN] EDGA Shifted key matia PBEA  LOADING YERIFYING' FFFA  Hardware vectors




VIC 20 Standard Configuration 6560 VIC Chip

FFFF 65535
9000 |Interlace Left Margin (=35) 36864
8K Kernal ROM 9001 Top Margin (=25) 16865
E000 57344 9002 PereenAd Number of Columns ( =22) 36866
: > Doubl
8K BASIC ROM a003 Bit 0 Number of Rows [ =213) EWH 36867
9004 Input Raster Value: Rits |-8 6868
Cnoo 49152
9005 s G 3686
ADOD 40960 9006 SR e TR Horizontal 1 36870
95FF 18304 9007 Vertical 36871
9600 Cabur Rybts aee 38400 9008 X 36872
00 VIC Chip & 170 SE8E4 —  Paddie Input . e
9009 Y 36873
Character Set
8000 32768 G00A | ON Voice 1 Fraquency J6874
2000 096 ice 2F
/2K Screen RAM from basic VIC 20 g B YORN % Sy —
1EC0 |-——* R T 7680 900C | ON Vuice 3 Frequency 36876
3'/2 K RAM for BASIC 900D | ON Noise Frequency 36877
1000 4096 900E Multi Colour Mode Sound Amplitude 36878
900F Background Colour [For Border Colour J6879
o 1K RAM Work o o ,
0000 Speos 0 '
6522 VIA |
CSR E Rl* UTR
VIC 20' Exm- m MEIH}!T me 9110 In f T I l:.,"I:r!n::ll 1 In | Ot | g? Illar:. 37136
ExpRAMat: | BASICText | Sceen | Colour Table 2 sl 'f:lm"::' F":‘:'I E‘“’ Por i
| none 4096 / $1000 | 7680 7 $1E00 | 38400 / $9600 e i
.: 1024 / 4095* 1024 7 $0400 | 7680 7 $1E00 | 38400 / $9600 9112 Data Direction Register B (for $3110) 37138
| 8192 and up 4608 / $1200 | 4096 7 $1000 | 37888 / $9400 9113 Data Direciion Register A {for $911F) 37139
g * VIC 1210 3K RAM Expander 9114 | TIL RS %5 S Sraat | 3140
E 9115 | TI-H Tioe Wike Ti ; 37141
1 9116 | Ti-LatchL e 37142
1-‘ VIC 20 With 40K RAM David Berezowski 9117 | T Latch H 37143
" VIC 1020 Expansion Module Required with: 9118 | T2L : 37144
: 1-VIC1210 3K RAM 9119 | T2-H RS 232 Input Timing 1 37148
4 2-VIC 1110 8K RAM (Switches 2 3.4 down - Switch 1 up)
: 3.VIC 1110 8K RAM (Switches 1,3,4 down - Switch 2 up) 911A Shift Register (* unused) 37146
S NG UL AR = 911B | T1Conrol | T2Cirl| Shift Register Control | PBLE | PALE | 37147
911C CBZ RS232Send  [CBICirl| CA2: Tape MotorCirdl  [CAl Ctri] 37148
8K Kernal ROM . - :
911D | NME | TI T2 | GBI rédbee) 37149
E000 57344 911E |NMI En.|T1 Enab|T2 Enab|CB1 En. |CA1 En, 37150
8K BASIC ROM MF | Gl | see | mie . L™ Bown _ o | Dataln [clockln] 3715
C000 49152 r
VIC 1110 8K RAM (2)
(usable only with PEEK, POKE & M/L) 6522 VIA 2
e 40960 —
Joystick Tape
95FF 48399 9120 .BIIIJ Out 37152
i Colour Nybble Area 37888 Keyboard Row Select
9000 VIC Chip &1/0 96864 9121 Keyboard Column Input 37153
8000 Character Set 2768 9122 Data Direction Register B {for $3120) 37154
9123 Data Direction Register A (for $9121) 37155
VIC11108X RAM ) 9124 | TI-L 37156 [
e Cassette Tape Read; —_—
9125 Ti-H Keybriard wid Clock 31197 E
9126 Tl-Latch L 37158
. Interrupt Timing —
VIC 1111 16K RAM (4) 212K for 9127 | TI LatchH 37159 |
BASIC 9128 | T2L Serial Bus Timing 37160
9129 | T2.H Tape R/W Timing 37161
31/2 K of RAM from basic VIC 20 912A Shift Register (* unused) ez
1200 4608 9128 | T1Control |T2Ctrl| Shik Register Contol | PBLE | PALE | 37163 ;
o "2, Scaen RAM fos. basic VIC 20 — 912C |  Serial BusDataOut  |CBI Cirl|  Serial Clock Line Out  [CA1 Ctri| 37164 !
VIC 1210 3K RAM (1) 9120 | IRQ | T | T2 | Bl CAL 37165 5
s (usable only with PEEK, POKE & M/L) - 912E |IRQ En. [T1 Enab{T2 Enab|CB1 En. |CA1 En, 37166 !
1K RAM Work Space 912F *Unused (see $9121) 37167 ‘
0000 0 ﬁ
_;
i
b
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KN L Chip directional register 03F 154 Tp Pass I en log comrecied 0291 657 Kevhoard shift node
00 1 Ohip 170, memmary & tape conisol 0AD- 00A2  160=162 iy Clock HML 0292 L (| = scrodl erable
Y - 14 Fuast- Flsed vedor HoA3 163 Serinl bt ooy B0 flag {Fa 859 125=132 cortrol reg
0005 - (N0 S=h Fixed-Finat vedor (LIEY) 164 Cele comnt (264 ) RS-132 command reg
o7 T Search character D0AS 165 Countdown [ape witebit count 0295 - 029  661-662 Bt nming
(M s Scan-quotes flag DOAE 164 Tapse buer pointer 0297 663 F5-232 status
LU » TAR raoduma save (ONT 167 Tl Wt badr congin/ Bl s miled e (0] * bits bo send
A 0 = LOAD, 1= VERIFY (LYY 164 Tp Wrt new bytes’ B eror/intat cnt (200 - 020A  665-666  RS-232 speed./code
(0B i Input bufer pointer/ * whbscrp O0AS 168 Wrt sart bit, R bis =r/sthi (1298 66T RS212 moeive pointer
L Fi Uetavult (M flag (0AA I Tp Scan.Cot Ld.End byte assy (025C i RS212 inpunt pointer
00D 13 Trpe FF = sring. 08 = sureric OOAR 171 W lead engh/Ra checksum panty (0290 L) FS2I2 transmit ponter
NE 14 Tipe Blw integer (0 = flouting peert OAC-D0AD  1T1-073  Polnter tapo bukr, scralling O29E &m RS232 outpul potreet
O00F g DATA scan/LIST queste’ memry flag DOAE- DOAF 174175 Tuemd-dd.umut prograr 0Z9F = 02A0  671-672 IR save during tage 170
oo It Sabscript IFH:!E!T (0RO - DOBI  176-177 lz 0ZAl 673 CIA 2 (NMI) Intereupt Contred
0 1 17 0= INPUT. 840 838 = READ O0BZ - OOB3  178-179 art of Tape Bufier 02A2 674 CIA 1 Tiener A control log
2 1 AT sign/Cemparison sval [lsg A 184 1 = T birver enabbed; bil cowrt DZA3 LiTE] CIA ) Demermups Log
03 18 Current VO promgt flag 0B 18] Tr EDT/RS22 nexe hit 1o wend 02A4 &76 CIA | Timer A snabled flag
0014 - D015 2-21  leteger value D036 182 Read characier error/ outbyte buf OZAS 677 Scresn mow markes
0016 22 Polister: iesporary stsing stack LN 183 * characters in file same 0X0=02FE  TM=786  (Sprite 11)
N7 - Mols - Last ismp siving vecdor 0088 184 Current logival fle D300 = D501 TO8-TES  Error message ink
D019 - a2l 25=31  Seack for termporary strings onas 185 Current wcridy addrecc 0302 - 0203  TT-771  BASIC warm start ink
0022 - 25 34-37  Lhility pointer area D0RA I8 Current device (050 - 0305  T72-T73  Crunch BASIC iokens link
DOk - OaZA -4  Product area for multigscalion ODBE- 0BC  1R7=188  Pointer 1o file name 0306 - 0307 TT4=TT5  Prin tokens link
0028 - RC 144 Polnter: Star of BASIC 00an 188 Wr shift ot R inpant char 008 - 0308  TT6-T77  Nan new BASIC code [ink
020D - N2E 45-4¢  Polnter: Start of Variables NaE 1490 * hlocks memaining so Wr/Rd 030A-030B  TTR-TT9  Get arithmetic elerseni lick
DO2F - D0 4i-48  Polater: Start o Arrays GoaF 191 Serial word buffer KL TR SYS A=rmg save
003] - 032 45=50  Polmter: End ol Arrays (oo 192 Tupe motor interlock (300D T8I SYS X-reg save
0033 - D004 51-51 l-u-urmmmm.-qnum.m; 00CY -00CZ 19319 140 stan adoress UHE 782 SYS Y-reg save
0035 - M6 53-54  Polnter: Uity String 00C3 - 00C4 195196 Kernel sstup pomiter (30F THI 3Y'S status reg save
0017 -OBR 5550  Polmber: Limit of Memory DOCS 197 Last key pressid 0310 - 0012 TRI-TRS  LISRfunction jump (B4R
wﬂﬂ 5i=58  Carrent BASIC line number 00CE 198 * chars in keybd buffer (314 -0315  TRB-T89  Hardwaee intermuge vector (EA3])
00D - 5560  Previous BASIC line ramber 0oCT 199 Screen reverse fag 0316 -0317  TO0-T91  Break imeruptveaor  (FEG6)
(W30 = (EFE G627 Palnter: BASIC statement for CONT DOCH 200 End-of-kne for ingat poines 038 - 0319 TH2-T33 WM interrup vector (FEAT)
D0IF - (ka0 fidefid  Carrent DATA line number DOCS - 0CA  M1-202  Dogast cvesnr bog (ros, eoliming OMA-0B  TO-T98  OPEN vecior (FI4A)
4] - 0042 65-66  Carrent DATA address (OCH 203 Which key: 64 il no key 031C- 031D  T96-T97  CLOSE vector (FH1)
0043 - (04 67-68  lopul vesior (L 2M 0= Nash cursor OE-0IIF  TH8-TI9  Sel-inpml vector (FNE)
045 — (OlE BE-T Carreni variable nams i H 205 Curaor timsing coundown 0320 - 0321 BO0=801  Sef-oumpal vecins [FES0|
D047 - D4R TI-72  Carrent variable adilres (HCE MM Character wider cumor 06432 - 0123  BO-803  Rewtere |/ 0 vecior F133
0049 - DO4A TRT74  Variable poisber for FOR/NEXT (CF 207 Cursar in blink phase 0324 - 0125  BOI-B05  INPUT vector iFI57)
D04B - D0aC 370 Y-save; op-save; BASI painter sive (000 208 Input from screen/from keyboard 0326 - 0327  BOE-807  Output vector (FICA)
i i8] 77 Comparison symbnl scounmibaios 000N =-00D2  208-210  Polnier 1o screen line 0928 - 0329  BOS-HM9  Test-STOP vecor (F&EL)
4E - D053 TE-RY  Whsc work asea, pointess s (0 m Position of cursor o above line 032A- 0028  B10-811 OET vexior (F13E
D54 - (56 BB Jump vedor for lunctions L N2 {1 = direct cunor else programmed 032C - 0920 BI2-RI3  Abos L7 vacter (F12F)
OO5T = DU Bi-86  Misc numenc work ares 00D5 213 Current screen line length 032E-032F  BI4-8I5  Warm start vector {FEG6)
61 o7 Accum®| Exponere 06 214 How where (UTise Ives 0330 - 31 BI6=8I7T LODAD link {FAAS)
0062 - DDSS G001 Acum®) Mantasa 0ooT 215 Last inboey/ checksum  huler 0332 - 0033  A1A=BIS  SAVE ek (F3ED)
065 102 Accum® |- Sign 0008 2é * of INSERTS outstanding 033C - DIFR  RIA-1019  Cassstte buller
0067 102 Sefies evaluation constant pointer 00DB-00F2  217-282  Screen lme lnk table 0340 - 037E  B321-B34  (Sprice 13)
DGR 104 Accum®| hi-order joverfium) OOF3 -00F4  243-240  Screen colour pointer 0380 - OGBE ~ B96-058  (Spriee 14)
LLE 105 Ascum®] Exponent, st (NF5 - DOFE ME-I46  Keybaard poinier 0X0 - IFE  900-1022 (Sprie 13)
006A - 006D (06100 Accum®]: Mantssa DOFT -DOFR  247-248  IS-232 Bew pinty 0400 - OTFT  1024-2039  Screen memory jdefauli)
DEE e Accum*2: Exponent, e OOPS - DOFA  249-250  RS-232 Tx patr OTFB - 0TFF  2040-2047  Sprite Painters (defauli)
DO6F mn Sign companson, Acc®| v *2 (OFF -010A  256-266  Floating 10 ASCH work ares 0800 - 9FFF  2048-40953 BASIC ROM
o070 112 Aseum®| lo-order rousding) 0100 -013E  250-318  Tape errer oy BODO - SFFF  32T68-40950 Altemate: ROM plug-in aea
00Tl - 00r2 113114 Cassette bl len/Series pomie 0100 -D1FF  256-511 Pocessor stack ares ADDD - BFFF  0eR60-40151 ROM: BASIC
0073 -008A  115-138  CHRGET subroytine; get BASIC char 0200 - 0258 312-600 BASIC input buffer AQDD - BFFF  4%060-53151 Altemate: RAM
0OTA-DIVE  122-123  BASK pointer (within suben) 0239 - 0262  S01-GI0  Logical fie table CO00 - CFFF  48152-53247 RAM , mclading alterate
OOER - DORF 138140 RND soed velue 0263 - 026C  611=620  Device * vabie D000 - (02K, 32485329 Video Uhip (B566)
N0 144 Status woed ST N20D= 0276 G21-630  Sec Addstabile D400 - DHIC 54272-54300 Sound Chip (6581 SIDY)
nos| 145 Keyswitch PIA: STOP and RVS flags 0277 -0280  631-640 Keybeard buffer DROG- DRFF  55296-56319 Colour sybble
(10, F, 14€ Tuming consan lor Lape 028] -0282  641-642  Siart of BASIC DCDG- DOOF  56320-56335 Interace chip 1 TRO (6526 CIA)
0003 147 Load = 0, Venly = | 0283 =028 543-64  Top of BASIC Memaory DOOG- DUOF  565T6=56591 Interace chip 2 NMI (4526 CIA)
et 148 Serial nuspant delmrrad <ha ilag (265 &45 Savial bus limeout flag DO00 - DFFF  53248-53294 Allematr. Charscier s
D045 145 Serial deferred character (1286 46 Current colour cnde B - FFFF  57344-65535 ROM: Operating Sestem
(WP 150 Tepe EOT received (0287 47 Calour usder curso E00O0 - FFFF  57344-65535 Altemnate: RAM
0087 131 Reyiniet save (2R BN Screen memory page FFRI - FFFS  653400-65525 Jurnp Table, |nchuding
A . 152 How many cpen files 0240 EAY Max size of heybd bubler FFCG Set gt channed
L] 153 Input device. normalby 0 0254 AR50 Repeat al keys FRCD Set Duitpaut chanme
DOBA 154 Outpat OMD device: normally 3 (288 651 H!pﬂm couer FFCC Resiore defauk 170 channels
i) 132 Tagee characeer parity O2aC 652 Hepeat counber FFCF INFUT
noac 15& Brte.received flag 0280 53 Keybmard Shift/ Control MNag FFD2 FRINT
noap 157 Derect = 3800 RUN =0 outpat contel 02iF a54 Last shift patrern FFEI Test Stop key
O0HE 158 T Pass | erwor log/char bufier O28F - 0290  655-656  Keyboard table setup pointer FFEA GET
Commodore 64 ROM Routines
ADND  ROM control veckors ADIE Perform [NEXT] R#24 F!rinrm'rl"l‘.'t!ll E3E Perorm [ATN] EDDD Send serial deferred Fi2D  Fand any tage headr
ADOC  Keyword action vectors ADTS  Type match check BEZD  Perform (WAIT E3TH  Warm restsrt EDEF  Send ‘untal' FiGA Write tape header
A  Function veciors ADSE Evahuate BE43 Add 0.5 E3S%4  Inldalize EDFE 3end ‘unlisen Fil0  Get buler address
ADS)  Operasor vectors AEAZ Constart - P RESO  Sehtract-from E3A2 CHROET for sero page EEI} Receive lrom serial bus FIDT  Set beafler start/end pointens
ABE Keywords AEF!  Evaluate within brackets B&3  Perform ract] E3BF  Ininialine BASK FEBS  Serial clock on FIEA Fnd specific hauder
AISE  Error svesiages AEFT ) BEEA  Perlorm ladd) E44T  Vecon for 8300 EEBE Serial clock off FHOD  Bump tape poirier
AXME  Error meessage vectons AEFF  comma.. BT  Complensent FAC*1 E453 Inisialize vectors EEST Serial outpet *| FE17 play_
AJES  Misc messages AFDE  Syniax error BOTE ‘overflow” EASF  Powor-up mssoge EEAD Sorial catpt 0 i FHZE Check tape saius
AJRA  Scan sack for FOR/GOSUR AF14 Check BSE3  Multiply by mero byie ESO0 Gt 1/0 address FEAS Gt serial in & clock FRIR  “press recoed '
AJBN  Move memory AF28  Search bor variable BEEA Perform | ESO5  Get soveen size FER1 1 ms FEAL  Initinie tape read
AN Check stk depih AFAT  Setup PN rderence BAZB Perform npiy| E50A Pul/ge row/ column EEBE ES-I32serd FBG64  Initiate fape wrine
AMER  Check memory spare AFES  Periorm [OR] BASS  Multiphy-a-bit E518  Initalizel O EFDE  Send new ES-132 tyie FETS Cammon tape code
AdZS  ‘oul of memory AFES  Perform [AND] BARC Me Iﬂ?.lf" ESM  Clear screen FFIE  No-DISR evwor FEDO  Check tape sop
A4IT  Error routine BO1E  Compare BABT Adjust | F*2 EME  Home cumor EF31  No-CTS ermr FEE2 Set rend tming
A4€9 DREAK entry BOB1  Perform |DiM] BAD4 Undertlow overmiow ES6C  Sef screen pointers EF3B  Disable tirmes FRC  Read tape biss
4T BDRE Locate variable BAE2 Multiply &y 10 ESAD Set |0 defauks EF4A  Compute b count FARD  Sesie lape chars
AdED mhm BII3  Check siphabetic BAFS  +10 in floating FSR4  Input from keybhoard EF56 KS5212 recowe FERE  Reset pointer
A4SC Handle new line BIID Creste variable BAFE Dwvide by 10 EBI2  Input from scieen EFTE  Setup to receive FROT New charcter sotup
ASIY  Re=chain lines BISE  Array petnter subesutine BEIZ Perfomm [divide| EGE  Quote best EFCS  Receive parity error FBAG Send transition 10 tape
ASED  Recerve input line BEAS Value 33768 BEA2 Memory o FAC*1 E6S1  Setup scresn prin EFCA Receive overllow FECH  Write daa to tape
ASTS Crunch 1okens BIBZ  Floa-fived corverdon BRCT FAC*] to memory FRRE  Advance carmasr EFCD  Receive bresk FECD IR ervtry gyt
AGIY  Find BASIC line BIDY  Set up array BEFC FAC*2 w0 FAC*] EGEDY Retreal cumsor EFDN  Framing eror FCRT  Write lape lender
AL Petform [NEW] BZ45 BAD SUBSCRIFT BOOC  FAC*! o FAC*2 ET01  Back into previous line EFEl Submit 1o RS232 FC93  Restore normal IRQ)
ABSE Poviorm [CLR] B248 ILLEGAL QUANTITY BCIB Round FAC* ETI6  Owipat to screen FOOD  No-DSK enor FCBA  Set [RQ) vector
ABSE Bk up text poinmer RY4C  Compute amay sire RCIR Gt sign ESTC Goto next line FOIT  Send to RS232 buller FOCA Kl tape moor
ABSC  Pedorm | BI7D &mlﬁ'ﬂ BCYS hﬁmﬁ]] ER9l  Pedorm <return> FD It from R5232 FCDT  Check r/w potnier
AT4Z  Perform | B39 Fix-flox conversion BCS8 Perform EBAI Check line decrement FOBE Get from RE232 FCDB Bamp r/'w pointer
ATED Execute sateswerd BISE  Perform [FO3] BCIB  Compare FAC* 1 1o mem EBES  Chweck line increment Fiad  Check serial bas idle FCE2  Power reset entry
ABID Perorm [RESTORE) BIAE Check direct BOOR  Float - fimed ERCH  Sot cobsur code bk Messages FIZ Check B-rom
ASXC  Break BIBY  Perform | BOCC  Perlorm JINT) FADA Colouir cosde tahle FIZR  Prini il diema FOLD  B-ROM mask
ARIF Perorm [STOF) BIE1 Check PN syntax BCF3  String to FAC EBEA Scroll scresn FIIE Get. FU5 Kernal reset
AR PMEEI BIF4  Perform BOTE et ASCE digit E96S  Open space on screen FI4E . hom RS232 FINA Kernal move
ARST  Perlorm [CONT) BAES  Periorm [STRE BDC2 Print 1N EOCH  Move a scroen line FIST Dot FU3D  Vectors
ASTl  Perdorm [RUN) BATS  Cabculate string vecior BOCD Print e mumiber FOED  Synchmnise codoar trander FIOE Got. tape/serial/r232 FDS0  Intialize vysserm constres
ABE3 Perorm [GOSUB! BABT  Set up sring B[I[I]-thrnm EOFD)  Set stan-of-line FICA Oustput. FUAR IR0 vectors
ABAD  Perform [GOTO] B4F4  Make room for dring Derimal condants EOFF Clear screen line FloD 1o lape FUOAR intialize 170
ARDY Perlorm [RETLRN] B52€  Garbage collecbon Hm Tl constants EALY  Print tu sowes FIE input device FUDL Esabée times
ARFE Perorm [DATA) BIBD  Check salvageahiley RFT1  Perform | EAZM  Syrchronue colowr poinder FI50 Set cutpul device FOFY Seve filename data
A6  Scan for next statement BS0E  Collect tring BFTB Perform EA3]  Interrupt - clock ete F291  Close file FEDD  Save fle detsils
mmﬂm B630 Concatenate BFB4  Perlom vel EAET Read keyboard FIOF Findfile FEDT Gt status
AGEH  Perorm BS7A  Huild stiiglo memsory BFED Perlonm EBTR  Keyboard sehect vectors FIIF  Set fie values FEIR  Flag matis
AME Perorm [ON BSAS  Discard amwanisd dring M3 Serles eval | ER#l  Keyboard | - anshifted FI2F  Abur all il FEIC Se status
ASEE  Get fixed point number BSDE Clean stack ED59  Serieseval 2 EBC? Kevboard 2 - shified Fi13  Restore default 10 FE21 Se timecut
ASAS Perorm |LET) BSEC  Fertorm [CHRS| ED9T  Perfom [RND] ECO3 Keyboard 3 - comm’ Fi4A Do file oper FE2S  Rend/set top of memaory
AABD  Periorm [PRINT=) BPO0  Perform [LEFTS) B0 7 breakpoine EC# contrl FIDS  Send SA FEXT Read iop ol
AARE Perorm [OMD] RTC  Perferm [RICHTS) E1ZA  Perlomm ECAF  Set grophiotext musde Faos [ FEID St top of memory
AAAD Periorm [FRINT] BT3T Perferm [MIDS| El56 Perform ] ECTR Kqﬂ:mll FioE program FEIM  Read/set bobom of memory
ABIE Print siring from {v.a) BT6L Fuﬂmﬂlm!tn EIi5 Perform ECES  Wideo chip setup F3AF “searching’ FEA3  NMI eniry
ABIB Frint ovmal Charscte BITC  Ferform [LEN] EIf8  Perform ECET  Shift/run equivalent FSC1  Print filename FEGG  Warm start
MRS Foad irvpast ot e RTRZ  Exit wiring- mode EIBE Perlomn ECTD  Screen In address low F3D2  loading vesitying FEBG Reset R & exit
ABTE Perform BTSE Perform [ASC] EICT Perform EDNS Send ‘talk’ FiDD SAVE program FEBC exil
ABAS Perform [INPUT™ BTSE Inpu byte parametsr EID4  Parameters for LOAD/SAVE EDOC Send listen F&BF  Prini ‘SAVING' FECZ RE-232 riming table
ABBF Periorm [INPUT) BTAD Perform [VAL) E206  Check detaull parameters ED4D  Send 1o senal bus FEOB  Bump clock FEDE NMI R5-232 n
ARFS Promge & input BTEE Parameters for POKE/WAIT ENE Check lor comma EDEZ Serial tmeout FEBC  Log PIA key reading FFO7T NMI RS-232 owl
ACI6  Periorm [READ] BIFT Floal-fived F219 Parameters for open’chse EDED Send listen SA FeDD Cet time FFi3  Fake IRQ
ACFC Input ervor messages BAOD Perform [PEEK] E264  Perform EDBE Clear ATN FaEA St time FFIR IR0} sniry
E268  Perlom EDCT Send talk SA FSED Check siop ey FFR1  Jumbe jump bl
E2B4  Perform EDCC Wit for check F6FB  Output error messages FFFA  Hardware vecton
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6566 Video Chip
C64 Control & Miscellaneous Registers

. Mode Enible | Selec b
Raster Register
X
Light Pen Input -
X x| Reset | Mt |Column | XScroll

CIA 1 (IRQ) (6526)
[ Padde 5o Jowslick 0
sDco0 —2 '—’ Lﬂ‘ Righe gk Down Up
Kevboard How Select [inseried)
Joystick |
Kevboard Column Read
g SFF - Al Oyt
S0 $00 - All lnpeat
AT

p— Tt A -]
s0C05
006

s Timer B —]
$0C07

. "~

T
s00D — g
e (it | Time | Temer
it Shot | Mode [PBSOW| A Stant
Line T Ti
S0COF Shot | Mode m B::l
CIAZ (NMI) (6526)

Serial | Ciock | Geral | Cloxch | AIN | e )
W00 | " | m | ot | our | our | oous s 14
sopo; | PSR | CTS oCD* | R* | DTR | RTS |[RS-232

I N ] i _QL_IT U L)
SO002 K3F - Serial
D003 $00 - PLLF AS Input or S0 - BS-277
SOD4

- Timer A -
»OD05
BODOE

= Time: B o
snnoT

" A

RS-212 Titser ntery

D00 ) - it ;lﬂ
=

SDO0E AL;:L
T

$D00F BStan

* Conmected but not used by O 5

ii22838 3

FEdERE

8%

SRS ENEE

-

Z

]

z

z

:

sns

W5 TH
SRSTT
SR5TH
SRSTY
RSM
WRAR]
TRAAD

NRSE

AR
MG
el

53265
53266

53267
53268

93270

§3272
23273

23274

Sprite
0

4
DO0O

D001

DOIO
DO15
DOLT

DOIB
Do1C
Do1D
'‘DOIE
DOIF

Vowgw |
L1 L

S
S0

SOy

D5

LG

6566 Video Chip
C64
0 7
i + +
DOOE X Position 23248 53262
D0OOF : ‘I'Fn!-ili:u‘l ; 53249 53263
Bit For Sprite*;
T b 5 1 3 2 | 0
+ * + + + + ' I-
| X-Position High 53264
| Sprite Enable Flags 53269
| Y-Expand 53271
Background Priority 53275
Sprite MultiColour Mode 53276
X-Expand 3277
Interrupt: Sprite Collision 34278
Interrupt: Background Collision 53279
Processor 1/0 Port  (6510)
SO If N ouUT I OUT LT OUT | OdT e o
T .
M0 | Mot | Seime | Wie | Switch | Swich [ Swich] ™®
SID (6581)
Vi 2 View Volee 1| Veicw2 Voeced
$D407 SDMSE L FMITZ BIT 5486
- Fregquencs =4
MR S H| 213 MMl So87
D SO Pushee Wit L E42T4  BAlEl 5088
TE 2 TR 1 il i i i i-T MITS NI 5480
tDue a2 | o :,'ﬂ*f' 1 . : . Koy | s see sew
SDWC 4041 “.‘;:‘:Tfm“f B, - ¢ M7 SN 54241
DD SDald ‘5““"“: vl | Eﬁ‘ﬁ}‘:’ MITE  SN2NG 492
Yoices (write only)
5 L1 i ik i b . MM
$30 15 Fiters Frequencs H W2
il e L Em v NE W] e
L - T~ Ll
Fiver & Yolume (write anly)
S0 Pachdle k(400 =03 ] ST
SN Pidlle ¥ (ASD =2 Gt
D4R Nosises § (rancluemn) S
LR * Emvelope 3 M
Sense jread onhy

MNote: Special Voice Features
(TEST, RING MOD. SYND)
are omatted from the above diagram
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B Series Me.mory Map Jim Butterfield, Toronto, Ont.

The following information applies 1o B systems released aiter April 1973, which contain a revised Machine Language Monitor, (If 5Y5 6 doesn't bring in & monitor display complete
with a ‘period’ prompl, it's the wrong version).

Notable features as compared to previous Commaodore products include:
» CHRGOT is no longer in RAM. “Wedge" type coding must be inserted at links $029E and $02A0 .. which is likely to make the job easier,

* BASIC vectors have "splil” - now, for example, there are discrete “Start of Variables” and “End of Variables", distinct from End of BASIC and Start of Arravs. Three-byte vectors (in-
cluding bank number) are not uncommon.

* The “Jump Table” at top of memory is still accessible and reasonbly consistent with previous Commodore products,

* Simple machine language programs will fit into the spare 1k of ROM at $0400-0800 without trouble. Large programs must be implemented either by plugin memory (RAM or ROM)
inbank 15, or placed into another bank (preferably bank 3); supplementary code will be needed 1o make all the coding components fit.

The following map contains BASIC addresses specific to the B256/80; references to banks 0 to 4 are also specific to that machine. Most of the map is of general usage. however.

Al Bmnbs:

DA -m IE—IH; bapel puines 0290 - 02 669-6T1  Temporary TRAP, DISPOSE bytes
DORH - L IH=142  DOS paeser work vislies MAD - 0ZAS  G7T2-677  Temporary INSTRS bytes
g : O S S O08F 143 Exvor type surtber OZAG -02AT  678-67  Bank cllset
_—— ’ G5 feicirpption Ragivier OO0 - 0092 144-146  Pointer io e name (B00 - 0301  TB8-T6S  IR() vector FBES)
Rark 0 U 0003 - 0085 147-149  Pelater: Tepe Buller, Scrolling 0502 -0383  T70-T7]  BRK veclor |EE21)
F Liused. (00 - O0GR  150-157  Load end sédress/End of program 0304 - 0806 772770 NM vector IFCAA)
Rk 1 0099 - 0098  153-155 190 stan address 06 - 0307  TT4-TTS  OFEN vedor [FERE)
O05C 15 Status word ST 308 0308  776-777 CLOSE vector FSED)
02 - FOe0 2-61439 PASIC Program (exii RAM. L 157 File name O30A = 0308  TTE-TTY  Coanect-inpad vector (F543)
FASE - FROD  GYA40-RA50 2 Inpust Sufler ares RE 154 Current logeal lile M0C - 0300  THO-TAI  Cosnect=stpul yoois (F3AZ)
- 0aF 154 Current device MOE - 0F  TRI.TRY  Redore defli 140 vecwar  [FRAB)
Bank 2 DAL 1&) Curremt secondany address g]ﬂ = 0311 ?Eil-% brupunt veschor 1;:!;%
. . (LN 16 device. normaliy O 2 -0313 b= Wedhion |
MO0 -FFFF 265535 BASIC Amaysin RAM, 00A2 ) 'E::llmﬂhltt_ normalty 3 0014 <0015 TAB-TES  Sicp hey lest vector |Foa)
Bark 3 O0AG - AR 165-168  INBUF 0316 <0317 790-79)  GET vector (Fa30)
' oA ([52] Reyswitch PLA | stop bey stc M8 -031%  792-T93  Abon all files vecior
002 - TFFF 2=-32T67 Unused RAM O0AA 170 IEEE deterrad flag B1A-031BE TH-T96 Load vecter (FT46)
8000 - FFFF 32768 65535 BASKC Viatées m RAM. ooan n WIEE dbeferred chiaimones 0IC -031D  THG-THT  Save vechor (FRAC)
AL - 0AD IT2-1T1  Segmeni transker rin vscior IIE -031F  TOR-T90  Mondlor command vector  [EETT)
Bank 4: OOAE - 0083 ::-m mmwm %u -% R-801 Hiult-hmm:ﬂuuivm JEIE
0084 tor stack pointer save - R2-503 contiod vector {0
e Ert SR g mm#m 0an5 18 ot 0524 - (923 BO4-S05  (ERE wendLSAveclor  (F214)
7 g - AT - 0AR 1K= 184 Monitor IRQ save/pointer 0126 - 0327 BMG-80T  IEEE scend TSA vecior (P28
PP TIT TR CUSu N A—— 003 -00BA  THS~186  Mowsior memon polmer 0328 - 0329  AIS-R09  |EEE receive btevecor  (F30A)
£ 1o 14: Unmsed 0BH - 00BC  187-188  Monitor secondary pointer (32A -0328  810-811  |EEE send char vecior (F297)
Banks SR U 15 Marnitor cosnter O52C - 0320 BI2<813  |EEE sendunialk vector  (F2AB)
R OOBE 190 Monitoe misc byte OX2E - 032F  BI4-815  IEEE send unbsien vecios  [FZAF)
008F 19 Monitor device number MRE30 - 03 RIE-R17  IEFE sendlisten vector  (F234)
2 —(HEH =4 LISR ksmp 000 = D] 192-193  Frog Key Table address 132 -031 BI&-819 |EEE send talk vector F23m
s = (S =8 T i Eleneiis: HMAT D02 = 0 I#=135  Frogrammable Key aodres OF34 - 0330 HX0-R29  File logical addresses tabie
O~ (MR il Ponter Pring Usng Forma OOC4 - 00CT  196-190  Pointers 1o change Prog Key Tabie O33E - 0347 BM0-R38  Fibe device uable
D0 12 Searck Character O0CH - 0009 20-201  Fointer o soreen ine 4R - 035! RANB4Y  File secondan adds table
[LEE 13 Scan=between-Cuotes Flag 0OCA e Screen line number 0352 -0354  RS0-85]  Pomom of sysem memony
DOOE 14 Irypust postel, * sabscnpis R il Fosilition of cumsor on line (355 =0357  B53-A55  Top of system memory
DOOF 15 Catalog ling courter 000C 204 0= text mwode, else graghics o 0358 - 0354  A36-ASE  Boaom of user memery
D 16 Defauk DiM fag L i Koy prossedd 255 if no e, 0I5B — 035D 850861  Top of user memery
W 17 Type: 255= string, (1= inleger DOCE 206 Odd rursor solumn 035E BA2 IEEE timveout: 0 = enabled
[TH 1% Type: | 28= integer, (| = § poant OCF i d rursor ow (45F #63 0= Lowd, 128« Verity
no s 19 Cranich flag OODHD . Few characer (lag LY bt ) Mumiler of open files
noa 20 Subseripd index 00 b 1] * keye in Kevboard baser 361 HE5 Mesmage mande byic
[ H 21 Input = 0; Get = 61; Read = 152 0an2 210 Ouoies Flag 063 - (368 BRT-ATI M regisier @ve hylos
WlE =009 22-25  Disk matus work valees 0003 n Insent key counter (364 a73 Timer loggle
(Y 26 Currest 10 devices fr promps suppress 00 Z1z Cursor type flag M6A - 0368  HiA-475 Caselle vecior (dead end)
LU 2T-28  Intege value 0ans 213 Screen hne ength O3GF - 0371  B7T9-881 Relwaiion stan address
0D - D0IF 29-31  Descripton stack pointers NG 2 * loeys in lesy” buifler m7s HaS mmtio mreor flag (1neesd)
W -0UZB 3243 Misc work poiinter 0007 215 By repeal detiy 0376 - 0377  H86-8T  RS-237 Control, Command
0020 - D0ZE Ai=40  Poloter: Stan of BASIC I 216 by repeal sl 037A L] R5-231 Stitus
N2 _ 000 AT-48  Polmter: End of BASIC 0009 - 00DA  217-218  Temporary Varabies a7l 851 RS-232 Hanahihiake ingan
w3l - a2 19-50  Polmter: Stan of Variahles 0ane 219 Curteri oustpnit characer mre a2 RS- 23 Inpast pointer
033 - (K34 51-52  Pelnter: End of Variables LS 20 Top line of current screen W70 803 RS-232 Arvival poiries
33 - 0036 3354  Polmter: Stan of Armys Oy A | Bottorm line of scresn (380 - 0381 HEe-507  Pednier: Topol Memon
BT - KR 55-56  Polnter: End of DODE n Left edge of cumen! scween 0362 AaS Bank e
W = 003A aT-58  Polnter: Vanable work e m Baght mege of wrpien (TR Wi RVE Mg
D38 - 003C 59-60  Polnter: Botiom of Sirings OOED el Keys: 205 =none; 127 = key, | | | = hifh 84 L Current line lengih
3D - MGE tl-62  Polmter: Utikty String LU 5 Kev: 255 = none (no shift) (0385 901 Temp output chir save
003F - 0041 63-65  Polmter: Top of String Memaory O0E2 - OES  226-229  Line Wirap Bits R N2 O =mormal, 255 = aulo insen
004} - D043 =67  Currest BASIT line number U] 255 Hewx 1o binary daging ires e7 TR i = scrolling, 255 = pw scwl
D04 - D045 G8-68 Ol BASIC line mumber 0100 -0I0A  256-266  Numeric to ASCI worl area (L Luhd Mine work byte for serees
g6 - M7 T=T1 O BASIC text posnier 0100 -DIFE  256-510 Sack area 905 Index 10 prog key
0045 - 004A 73-T4  Dala e nursbes 0IFF sn Hack pointer sive localion (HEA H06 Scroll mode flag
4R - N0aC T5-TH Dl et podmber X0 - 020F  512-527  File name aroa 38R my Bl mode llay
MDD = INME TT-TR  Input poister 00 -0226  528-550  Disk command work area sC His Irurest bank save
MO4F - D030 T9-B0  Variable name 0F55 - 0256  597-50H  Misc work values for WAIT, et G380 - 03A0 909328 Lengths of ey’ words
W06 - D053 B1-83  Variatie address OZ3T 599 Bank’ value 03A) - 03AA  929-338 Bt mapped Teb siops
005 -008%8  B4-BE  Fuor-loop pointer 0258 60 Output logial lile {CMD) OOAR = 03B4 995948 Kevbourd inpwt bufles
05T - 0058 RT-88  Text pointer sve (256 01 Sgn ol TAN ORRS - 0386  MI0-G50 ‘Kev' word ek (ED1N)
054 90 Comparison symbol accurnalator O5A -0250 602-605  Fickup substn; misc work valees (3FE - 03F% 1016-1017 Restan vedor
0058 = 003D 91-53  Function locaiion O5E - 276 605-630 MH‘]ELEIIE working variables (AFA - 03F8  [N8-1019 Restan tes mask
005E - DOED P4-96  Working sring vector 0230 - 0281  G40-041  Error routine link (A3 00 = 0TFF  1024=2047  Free RAM [reserved for (015
D061 - D06 897-89  Function ump osde 0242 - 2R3 A42-613  Warm sian ink [H5CS) (8O0 - OFFF 20480005  Reserved for plugin RAM
0064 -DOEE  100-110  Work pointers. values 0234 -0285  684-645 Crunch token link |BBAY) 1000 - IFFF  4096-—K191 Reserved e plugin DOS ROM
0065 i Exporent sign 0296 - 0287  645-647  ListBnk (BO0E) 2000 - TFFF  B192-23767 Reserved bir cartricges
00TY 12 Accum sting prefs 0298 - 0289 G48-0A9  Commmand dispaich link  (8THC) SO0 - BFFF  32768-49151 BASI ROM
Tl 113 Acrum® | Fapwoneni OFA -03A  650-851  Token svalesio link [ERC) OO0 -~ CFFF  4D152-533247 Unused
00T =007 114-117  Accum*| Mantissa OBC -08D 652653 Expression eval link [95AF W) = DICF 33855247 Screen RAM
D07 s Accum®] Sign O2/E - 28F 654-655 CHROOT limk [BS8E) DB - D8O} 55296-35207 Video coniroller 6545
807t ne Sevies Evaluaion Const e 020 - 0281 636-657  CHRGET veoior (i) DADE= DAIC S5H08-55816 Sound |ntertace Device 658
TR 120 Acriamm® | Hi necher [ovmrflon) 002 - 0303  &58-650  Poal-lfised vecor (¥R D000 - DBOF 50004=30078 Comples terace Adagacr 6526
007% -DOTE  121-126  Accun®2. Ex Man, Sign 024 -5 668661 Fixed-Float vecdor [GCAS5) DO - DOOF SA3M- 56315 Complex Interdace Adagtor 6526
00TF 127 Sign Acc®lvs 2 96 - 097  662-663  Error trap veclor D00 - DDEI  36576-565T9 Asynchrosous Comms IA 6551
D0 1268 A= L order (rounding) 058 -0  6GE=665 Ervor line mamber DEDC - DEOT  56832-56839 Tri Port Inerface Adaptor 6525
00K -DOBE 1202137 Seties Work poisters OXA - 0208 666-667  Ervor exit gesinier DFO0 - DIFOT  5TORB-37095 Tri Port Imerface Adapor 6525
0085 -D0ET  133-133  Polmter: SASIC ext (17T fifA Stack pointer sive ENO0 - FFFF 57344565515 Kemal ROM
DEO | NRFD [NDAC | EOI | DAV | ATN | RPN | 56832 DFO0 Keyboard STO8S
Cassetre rk
DEOl | oo P’ ow | ams MeRO* . | SRQ | IFC | 56833 DFO Select 57089
DE02 56834 DF02 ik Keyboard Read 57090
DEO3 Data Direction Register For DEOD 56835 DFO3 Data Direction Register for DF00 (out) 27091
DEO4 Data Direction Register For DEO HERI6 DIFD4 Data Direction Register for DFO1 out) 57002
DEOS | IRQ: ACIA g ALM | IEEE | PWR | 56837 DF05 Data Direction Register for DF02 (in) 57093
s Sl “raghic Sakby | 56838 DRo Unused 57094
DEOT Active Interrupt Register 56839
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Commodore B128 ROM Routines SBA4  tad subscript’ BATE  Floal-fised conyersian FR4S Gt prog ke adedrs FICT  Eror mesuages
GBAT ilega ; BA2E CHROET - Get new BASIC characed870  Escape sequence F2I1  Print ervor message
The is & map of routives and daia within the carrent (Seprember 9CFS  Evalyate [FRE HA2S CHRUOT - Get previoas charscter ES7%  Cancel escape seq F230 Send ‘alk
1983 version of the Commodore B 28 competer. Cautisn: The same rou- 0033 Evaluate [P05] BAGE  Mumeric check ESRS  Escape ey verons FEA  Send 'lssen’
tines exists ia the B256 but the addresses are nol exactly the same anne BASA Sttt hank FORS St top/leh FIE  Send EEE command
9D4A  Confirm not direct BAGS  Set bank from FAC E9BB Set F274  Send Listen SA
800  Jumgs: Warm sant, Coldsiam =~ 8E24  Pertorm | DISPOSE] 9057 Check direct mode BAGE Set bank from 360 E9BC  Set window F2T7 Releass ATN
B0E  Mask THME BETA Pesdiorm [PRINT#] SEOT Esaluate [PEEK] BAT]  Set bank from 524 ESCT  Set full screen Fish  Send Talk 5A
0B Relesence Vectors (unused: BEM) Pesdorm mﬂ SEMN I RATR St bank 15 jeystom) EODE  Enable bell Fa13 IEEEin
27T  Action vectors BESD Pedorm SE4AD BATD Set bhank 4 ESD8  Disable bell F247 Send EEE deferred
3B  Action (D #C) veciors BFI5 Petorm |[GET] 9FSE  Uwerllow emnor BABI Set bank 2 ESDC  Set underline mode FZAB Send ‘wntalk’
AR  Fundion vecdors BFMB Perdorm SFCA ihﬂﬂi BABT 5et bank 3 ESEE 5ot Rasbing cursor FIAF Send snisien’
#.‘II‘ Cperation vecton m Fﬂh-l-lﬂj'ulﬂﬂ'] AR - frsaltiply ) # St bank | o) gg :ﬂlw ;ﬂ:ﬁ ’“HEEI:F?:W
m ﬁq‘ fi MDD + ﬂu“ Mmm mmﬂ' . Reveive ?
BISF  Message veoors BFEA Pedorm | ADE9  Esaluate |divide) BBAG  Link vectors ($0280) ESFE  Reverse screen F381 Open RS-232
BET Messages BOET Pesform |5 A48 Emvor ‘division by @ BBE! BASIC /O with eror raps ESFY  [aRernase characters) F3CT  Convert to true ASCY
RESD  Pring Tha ol memaony” GIOC  Perdors [ D AZlD BBEZ  Perform BASKC Open EADE  Un-reverse screen FADC Convent e PETSCH
BI52  Error routine g6 Fllhm A22F BBER  Perform RASIC Ciet FADK  fnormal characiers FA)  Allocaie bufier
BSAE Print line number D46 Perform [POK] AlBI BBEE Ferform BASIC | EA20 Cancel auto insert F4EE Output
BSOD  Warm start 8152  Pestorm AIB4  Print numenc BBFA  Fertorm BASKC outpul EA2Y Set muto insert F549 Connect input
REFR  Hurods new line BITF  Perdorm AJCE  Print carmesd misssoge BOFA  Perform BASIC conmect=njput EBAY  Lsad run FBAS  Coiiiwect ouljui
BEA4  Rechain lines SIBC Perdorm ASOD RO Perform BASKC connect-outpat FABI  Serean bne sdds low FSED  Cloge file
BEA3  Recenwe input line SICE  Perlorm [LOAD] AS3T Evaluate [SOR| BO0E  Ferform BASIC Load EBCBE Scresn line adds high FGIE Find file LA
BIIF  Find BASIC line 5218 Perform Adq] & BOOC  Perform BASIC Save EBE4  Control key vecon FB50  Se file decails
B8] Command depscher 0243 Parlorm |[OPEMN] AETA BC12  Ervor on atwve BASIC 140 EC24  Dedaul ey’ word lemgrin Fas0  Find masching 54
BTDE Peek stack for FOR/GOSUS 8297 Perdorm ASHA H BCIA  Onitput srver message ECIE  Defauilt key’ words FE™8 Saarch for file
Bi15 Open tex space 92A1 Perform ] A5 I] B0 Kernal: ECET  Bit masks FG6TF  Abor all files
BAGE  Sack 100 desp” 8360 Perorm [DOFEN] ABAER E240 Set graphics mode ECGF CRT controder setup FGAE Restore default |0
BABOD  Check string spece B3TE  Perdorm AGAL Evaluate [SIN] E251  Sex text musde EEIN  Monitor trap FGBF  Open file
REO0  Check space G349 Perdorm ARFR  Evaluate E260 Set up CRT controlr EEDO  Monitor call (60037) FT07 Open |EEE
89F Check aray space S3C3 Perorm |[DSAVE] AT9) E299  Output o screen EE21 BRE entry FT46 Load
BRAB ‘out of aray space’ S3CE  Perform | DLOAD) ATCD E306  Control key Banoat EES5 Monitos reentry FBIC Save
EARF m‘m BIDE  Perform [BANK] ATDE ] Elll  Escape bey vecior EEDG  Manitor vecion FBEE Kewd tme of day
L LIST) GAEC  Perlorm ARDS  Set up atving descripton E3N4  Cursor up/down EEF? Perform [ X]  exit to BASIC FME Se TODCslarm
BA29  Perform [NEW] S40E Perform ABIF Scan and set up string E331  Cursor left/right FEFF Set PC addiress F939  File error snfry poins
BA4S  Perform [CLR] 8427  Perorm [HEADER ABAB  Buaild string nto memory B34 Fvs/rvsolf EFOB  Set register address F7  Power up resst
BASO USING chasschers 404 Perform ] ABER  [nscard uriwanted EMMA  Home/ ceas EFIT  Prinl prompt group FAFD Vectom
RASM  Perform [FOR| S45E  Pedorm m‘] ADS5  _cloan descngitor slack E35A  Tab & tob set/ clear EFIF  Frini spece FB3}1 MM eniry
BBD6  Periorm 3504 Perdorm [DCLEAR AADI E394 Carriage return FF27  Prini question mark FRLA  Sat function sddr
BETS Perform 9513 Pedorm AMER l EIBA  Move screen line EF27 mw FBAI  Ses lile parametess
BRAR Perform 952A  Perdorm ABZ2 iHTH] EABL  King bed EF3l  Register "y FBIA Read tatus byte
BEAA Perform l 9546 Podorn AB4Z Evaluate [MIDS) EABA Delete numeric EFdC I'u’hrmﬁl regisier display  FBSA  Set message mode
BEES Perform 3552 Pedorn ARRE EAFS Check sart of line FFRF  Perform memory display  FESF  Log Inve satus byte
B07  Perlorm |RLUN] 9560 mm ARSD ES1E  Locme line wrap EFCB hrhrmﬂ regisder change  FETd  Sed timeowt
BCIS  Perform |OUSUS) 9586  Paich area ABAE E332  Coto start of line EFEl Perlorm | bank switch FHTS  Set/read top of memory
BCA2  Perlorm 95C1  Evaluale expression ADED  Allocate dynamic siring spoce E344  Goaw end of line EFEBE Perform|. FBSD Seu/read bottom of memory
SCTT  Perform [REM/ELSE] 35(F Recursive entry ADBS eollectinn ESAE  Dalete/insest EFFS Perform[.]  memorychange FBAZ Selpage 3 vecton
BCTC mﬂ'ﬂ S6CE Value of Pl in bimary AFID Perform [DELETE] ESIC  Initiate load/run Fl0  Perdorm | .C) FRDE IR0 irternipt
BB Perform G6FE  Evaluate [NOT) AFFA ESS5  Escape hey link FO4A  Perform | L’ 5] Rad/sne FBES Inderrupt soutines
BCNE  Perform ] 97T Ewval within parers BO26  Perform LIS EASA  lasen a line FIFE  Prinl 2 bex bytes FOF  Wind
BCDF  Perform 1 I79A  Gofor disk status BRA  Beset text pointer ES60 Deleto aline FOFE  Prini hex brte FESD Exsub- Bank Transber Sequersces.
BCED  Mext statement 9868 Evaluae [DR B4ES  Evaluate integer E504  Erase right FIOT  Prini hex digit FFM  sxcomm
BOFU  Next line G8EE  Evaluse |AND) B501  Evaluate numenc ESAS  Erase bt FI13  Swap templ/tempd FFI9 _ipinit
BD16 l‘nrth‘h\ﬂ 3848  Evaluate [COMPARE] BSM  Check numenc mode EBBD Scroll up FIZ3 Get 4 hex dugits FFi4 _putazs
BDZB  Perform [ON] W9OC  Cel var name.los B506  Check string mode EGBF  Scroll down FI30 Gt heabyic FFIA puatias
BI4E ﬂuildmlirhﬂ F9EF  Check alphabetic BS2E  Print format charactes FAEY  Enable scredling FI54  ASCH hex i binary FFRC  Jumbe pamp inbls
BDAA Fuhm} GAFS  Army poty subrin BS3A  Prind characeer ESES  [dsable wcrolling FISF  lnput character FFF6  Bank ramsber exscuton
BDCH  Perform |RESUME] IB6  Float-fxed BiCHB Dk command lormats ETBE Creae new prog key FI65  Perform [@]  disk status FFFA  Hard veciors
6526 CIA 1 6545 CRT Controller
DROO Inter-Processor Data 56064 D800 D801 Typical Value
DBl | X | B9 | X | X | SEMAPH Busy 56065 o ! s
DBO2 Data Direction Register For DBOO 56066 0 Harizontal Total 108 or 126 or 127
DBO2 Data Direction Register For DBOI 56067 [ | Foriscotal Chiar Displyed | 00
Fa 2 Ehtnungl:t E;E:mlliun 83 or 98 or 96
DBOD 2 56077 3 Mot <uibe
DBOE Hnaad 56078 4 Vertical Total 2Sor3lor38
sed ] Vi
DBOF Un 56079 ert Towal Adjust JorGorl
fi Vertical Displayed 4
7 Vert, Sync Position SHorWBorI
6526 CIA 2 8 More 0
DC00 EEE Data In/Out 56320 : s e
neot User P 56391 10 Cursor Sart 56 (blink) or 0 or 6 {underline)
; C End T
DCo2 Data Direction Register For DC0O - 56322 . — —
H] @
DC02 Data Direction Register For DCOI 56323 . D R el
Unused I3 L]0
14 H | Varies
- Timer B - 15 L| varies
DCO7 H| 56327
H|] 0
m 110 Sec. 55323 - Llﬂhl Pen In —
B - 17 L] O
DCo9 | Time Of Day Clock (TOD) Sec. | 56329
o B HH‘I._ 96330 Most Register are Write Only 14715 are Read/Write
DCOB Hour | 56331 16717 are Read Only
o A L 6581 SID
” - DADI Voice 1 F Hi 5
o requency High 2809
DCOF | TOD Star 36335
DAD4 ‘ . Teoth Mod Key | 55812
DADS Atlack Decay . 55813
6551 ACIA DADG Sustain Release 55814
DDO0 Data Register
DDO1 | IRQ | DSR | DCD | . Radr! | ov ’A 56577 DADF Voice 3 Modulating Freq Hi ! 55823
bpoz | XIRR |« of Bits Clk Speed 56578
y I'm
DDo3 Parity : Echo Ix DTR | 56579 DALS Volume 20832

i

T Em———
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VIC 20 Super Expander (1211A)
Memory Map

Chuan Chee, St. Catharines, Ont.

Compiled 1982/03/25
Originally published in COMPUTE!

A000 - ADOL
A002 - ADO3
A00D4 - ADOR
A0D9 - AD1D
AO11 - AD43
AD44 - ADT6
AOTT - ADBA
AOSE - ADBE
AOBF - A131

General Input/Output Routines

Vector: RESET ($A044)

Vector: NMI($A07T)

ROM identification (‘aDCBM")

Table: function key numbers

Table: initial function key definitions
RESET routine

NMI rowtine

Parse KEY (get parameters and check syntax)
Display all function key definitions

A110 =ALIC  Print ‘" + chr$(34) and an optional '+

AllD - Al131

Al3d "AIE-E
Al36 - ALIF
Al40 - Al49
Al4A - AlTA
Al7B - A1BO
AIB! - A1BE
A1BF - A213
A214 - A237
A238 - A2Al
AZAZ - A2C1
AIC2 - A2CT
AZCB - A31T
A318 - A336
Al3T - A365
Al66 - A369
AJBA - A371
AJT2 - A3NM
A395 - A3AS
A3A6 - A3B3
AlB4 - AlFI]

Print *" + chr$(13) and an optional '+
Table: ASCII string for output ('key ' backwards)
Table: ASCIl string for output (* " + chr$(13)' backwards)
Table: ASCI string for output (' * + chr$(34) backwards|
Delete current function key string (key number in X)
Insert string into function key definition area
Locate function key definition (key * in X, return index in Y)
Table: new BASIC keywords in ASCII form
Table: vectors corresponding to new BASIC tokens ($CC to $DD)
Initialize kernal vectors, [/0, RAM
Table: kernal vectors (L,H)
Warm stan routine
Output a character to device 3 (char in .A)
End music mode
Interpret keyboard matrix input
Table: keyhoard matrix code for function keys
Table: conversion pattern for function keys
IRQ routine
Input a char from any device (device number in $99)
Output a char o any device (char in A, device num in $34)
Input each char from keyboard buffer

A3B4 - A3ET Handle 'RUN key

A3ES - A3FI]

A3F2 - AJFC
A3FD - A406
A40T - A4B9
A4BA - AS03
ASD4 - A529

Handle ‘RETURN' key
Input from device 0
Print an error message in GRAPHIC 0 mode (error token in .A)
Lexically analyse BASIC source line (translate to tokens)
Print BASIC tokens in ASCIl form
Start new BASIC statement

A515 - A523 Handle new tokens ($CC to $D6)

AS52A - AS8A

Get and evaluate an expression

A558 - ASRA Handle new function tokens ($D7 to $DD)

AS8B - A596
ABOT - ASA4

ASA5 - ASDO
ASD1 - A&01

AB02 - AB25
AB26 - ABES

AB29 — AB43
AB44 = ABSD
AGSE - A6T4
AB75 - AGB6
AG87 - A693
A694 - AG9B
ABSC - ABAT
ABGAS -
AGAB - AEBJ
AGB4 - AGBY
AGBA - AGCD
ABCE - AGDA
A6DB - AGES

Table: BASIC vectors for RAM
Change BASIC vectors during RESET

Music Routines

Save current sound table (address of table in X,Y)
IRO music driver _
Table: conversion for note index to frequency
Interpret music mode characters (char in JA)

Execute ‘O’ command, default 3

Execute “T" command, default 0

Execute *S’ command, default 4

Execute V' command, default 7

Execute ‘R’ command

Execute ‘P command

Execute ‘0’ command

Play new note (note index in Y)

Save new sound table when previous note finishes

Common return routine

Play notes ‘A’ o 'G’

Execute " command

Execute $' command

AGE6 - AGEC
AGED - AGEF
ABFD — AGFD

AGFA -
AGFD -
AT00 -
AT714 - ATIB
ATIC -
ATIF - AT2B

Table: conversion for notes o note index
Table: conversion for octave to base note index
Table: conversion for tempao to duration (jiffies)

Parsing New Command Routines

Look for and evaluate first 1-byte and iwo 2-byte parameters
Look for and evaluate two 2-byte parameters

Look for and evaluate one 2-byte parameter

Save one 1-byte parameter (parameter in A, index in Y)
Look for and evaluate two 1-byte parameters

Look for and evaluate one 1-byte parameter

AT2C - AT3F

AT40 - A762

AT63 - ATA4
ATAS - ATBC
ATBD-

A7C8 - ATCE
ATCF - ATDS
ATD9 - ATDC
ATDD - ATE9
ATEA - A809

ABOA - A810

ABl1 -AB17

AB|8 - ABIB
ABIC - ASIF
AR20 - AR21
AB24 - AB2T

AB2B - ABA2

AB43 - AB46
AB4T - AB4E
ABAF - ABb6

ABGT - ABTS
ARTO9 — ARBA
ASBB - AA22

ABAB - A94E

Parse GRAPHIC (get parameters and check syntax)
Parse CIRCLE
Parse DRAW
Parse POINT
Parse COLOR
Co 1o execute commands after parsing
Parse REGION
Parse SCNCLR
Parse SOUND
Parse CHAR
Parse PAINT
Parse RFOT
Farse RPEN
Parse RSND
Parse RCOL
Farse RCGR
Parse RDOT
Parse RIOY
Look for first [=byte parameter
Indirect jump to execule new commands (pointer 1o parameler
save area in XY, command index in .A)
Table: vector to execute new commands (H)
Table: vector to execute new commands (L)
Execute GRAPHIC
Handle GRAPHIC 1,2,3 if previous was 0

ABD4 - A942 Transfer BASIC program to above $2000 and execute CLR
A943 - AS4E  Make screen at $1E00 and character set at $1000
A94F - A9A8 Handle GRAPHIC 4

A967 - ASAB Transfer BASIC

program down to old location and execute CLR

A9AC - A9B7 Handle GRAPHIC 0 if previous was 1,23
AOBS - AA22 Set up proper GRAPHIC screen

AA23 - AAS
AA29 - AABA
AAGS - AAB4
AABS - AABB
AABC - AAEG
AAET - AAF1
AAF2 - AB12
AB13 - AB22
AB23 - ABM
AB35 - AB54
AB55 - AB69
ABG6A - ABT6
ABTT - ABTD
ABTE -

AB86 - ABE4
ABES -

ABFA - ACOA
ACOB -

ACl11 - AC92

ACSH3 - ADIZ

ADI13 -
ADI19 - AD22
AD23 -
AD3I9 - ADGB
ADGC - ADDE
ADDF -
ADES - AED]
AE(02 - AEOB
AEOC -
AEOF - AE1E
AEIF - AE23
AE24 - AE3B
AE3C - AE44
AE4S - AES]
AES52 - AES6
AEST - AED9
AEDA - AF13
AF14 - AF33
AFM -
AF19 - AFJE
AFJF - AF4T
AF48 - AFT5
AF76 - AFB0

Exacute RGR

Execute COLOR

Execute REGION

Execute RCOL

Execute RDOT

Execute POINT

Execute SCNCLR

Execute DRAW(CTO XY ..)

Execute DRAW (CXY TOXY )

Execute SOUND

Execute RSND

Execute RPOT

Execute RPEN

Plot a single point from parameter save area

Plot a single point from beginning scaled XY coordinates
Set up pointers to char and colour memory

Set up pointer to colour memory

Draw a line with a new starting coordinate

Draw a line starting from previous coordinate (using a version of
Bresenham's DDA agorithim)

Execute CIRCLE using principal of digital differential analyser
(DDA)

Convert starting angle to radians

Divide FAC*1 hy 16

Calculate new scaled X and Y coordinate on locus
Calculate unit offset times scaled radius

Execute PAINT

Check for possible new lower bound pivol coordinate
Save pivot coordinate

Check for possible new upper bound pivot coordinate
Check if able to PAINT a coordinate

Check if able to PAINT a coordinate (X.Y in .A..Y)
Move beginning scaled XY coordinate to |A.Y

Check if coordinate has been already plotted on
Move beginning scaled X coordinate 1o the right
Move beginning scaled X coordinate 2 to the left

Flag ‘FORMULA TOO COMPLEX" error message
Execute CHAR

Fxecule RIOY

Set up correct VIC chip screen registers

Save number of coordinates and colour register

Save colour register

Copy beginning from ending scaled XY coordinate
Scale X and Y coordinates

Scale X and Y coordinates to the range 0 to 159

(X = . Ascoordinates«2/256) (number of columns or rows in .A)
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AFB1 - AFBA
AFBB - AFCE

0024
0024
0024 -
0026

8

5

- DOGE

006C - DO6D

009E - DO9F
0DAC - 00AD

00C3 - 00C4
00FB - DOFC

028F - 0230
02A1

0ZA7

Table: vecior to map Y coordinate to colour memory (L)
Table: vector to map X coordinate to character memory (L)
Table: vector to map X coordinate to character memory (H)
Table: bit set for colour memory

(not used — contains $00)

Table: bit mask for highres mode

Table: bit mask for multicolour mode

Table: bytes to plot in multicolour mode

Table: conversion factor for VIC chip screen registers

(nol used - contains SAA)

General RAM Area

Number of conrdinates

Flag: colour register mode ($FF = multicolour, $00 = highres)
Pointer: new start of variables / start of BASIC memory

Temp area lor building VIC chip registers / for bullding character
byte / tor saving start of BASIC (L)

Current Coordinates

Ending scaled X coordinate (0 1o 159)
Beginning scaled X coordinate (D to 159)
Scaled X difference (absolute value)
Ending scale Y coordinate (0 10 159)
Beginning scaled Y coordinate (0 to 159)
Scaled Y difference (absolute value-1)

For Scaling Coordinates

Multiplicand-1
16—bit product
10=bit multiplies

For DRAW

Scaled X unit direction-1

Scaled Y unit direction

Number of scaled Y units left 1o plot before next scaled X unit
(count up)

Number of points left to plot (count up)

For PAINT
Index: pivot coordinates save area
For CHAR

Current row (0 1o 19)
Current column (0 1o 19)
Length of string
Pointer: string location

General RAM Area

Index: beginning of current function key definition

Polnter: current char set address / byte in char set / position in
screen memory / destination of byte of BASIC program to transier
Index: end of function key definition area

Current function key number / length of current function key
dring

Length of current function key string (count down)

Pointer: byte in colour memory

Pointer: current byte (function key definition, 1ape, scrolling)
Flag: 0=have transferred BASIC program to a new location
Pointer: kernal set up / current music table / parameler save
area ($003C)

Pointer: tap of BASIC memory (usually same as $0284-$0285)

For KEY

Vector: interpret keyboard input (§A337)

MNumber of bytes taken by Super Expander in high memory ($58)
MNumber of characters in function key definition

Index: current byte of function key string

Length of function key string (amount left 1o output)

For Music
Previous character in music mode

Music mode ($80=on)
Screen echo ($50=on, $00= off)

02ZAF
02B0
U2B1
02B2
02B3
02R4
02B5 - 02BF

02D0
0ZD1
02D2 -02D3
02D4
02D5
02D6
02D7

0zD8
0ZD9

0ZDA - 02FF

0300 - 0301
0302 - 0303
0304 -0305
0306 - 0307
0308 -0309
030A - 0308
0314 -0315
0316 -0317
0318 -0319
031A -031B
031C -031D
OD3IE - 031F
0320 - 0321
0322 -0323
0324 - 0325
0326 - 0327
0328 -0329
03ZA -032B
032C -032D
D32E - 032F
0330 -0331
0332 -0333
0334 - 0338

033C - 03F8

033C

0347 -0348
0349 - (34A
034B - 034C
034D - 034E
034F - 0353
0355 -0359

Current voice (sound register-1)
Current note index

Current duration (jiffies)

Current sound amplitude (volume + 2)
Current octave (hase note index)
Voice | note index [ + $80)

Voice | duration count down (jiffies)
Voice 2 note index | + $80)

Voice 2 duration count down (jiffies)
Voice 3 note index | +$80)

Voice 3 duration count down (jiffies)
Voice 4 note index | + $80)

Voice 4 duration count down (jiffies)
(for expansion)

For Execution Of New Commands

Jump table: execute new commands (IMP $§AR4F)
Current VIC chip left margin register

Current VIC chip top margin register

Current VIC chip number of columns register

Current VIC chip number of rows register

Current row of cursor

Current GRAPHIC mode

(for expansion)

Current colour register parameter (while plotting)
Current screen colour

Current border colour

Current character colour

Current auxiliary colour

Index: parameter save area (while plotting)

Current character set address page

Usual character set address page ($80)

Pointer: old limit of BASIC memory

Old screen memory page

Last scaled X coordinate (0 to 159)

Last scaled Y coordinate (0 to 159)

Flag: $00 =DRAW CX.Y TO, $01 = DRAW C TO / current num-
ber of out of range coordinates ($00 =within range)
Oid number of out of range coordinates ($00 = within nmge}
Index: parameter save area (while getting parameters)
(for expansion)

Operating System Vectors

Vector: error message (SAIFD)
Vector: BASIC warnm start ($C483)
Vector: lexically analyse BASIC source line ($A407)
Vector: print BASIC tokens in ASCII form ($A4BA)
Vector: start new BASIC statement (SAS04)
Vector: get and evaluate an expression ($A52A)
Vector: [R() ($A372)
Vector: BRK instruction ($A2C2)
Vector: NM| ($SFEAD)
Yector: BASIC OPEN statement (BF40A)
Vector: BASIC CLOSE siatement (SF34A)
Vector: set inpu! ($F2CT)
Vector: set output ($F309)
Vector: westore 1/0) ($F3F3)
Vector: input a character ($A305)
Vector: output a character ($A3AG)
Vector: test ‘STOP' key ($FTT0)
Vector: BASIC GET statement ($F1F5)
Vector: abort [/0 (SF3EF)
Vector: user BRK instruction ($A2C2)
Vector: BASIC LOAD statement ($F549)
Vector: BASIC SAVE stalement ($FERS)
(for expansion)

Save Area

Save area: parameter passing / pivot coordinates (PAINT)
For CIRCLE

Index: X or Y

Old scaled X coordinate en locus

Ol scaled Y coordinate on locus
New scaled X coordinate on locus
New scaled Y coordinate on locus
Floating point unit offset X coordinate
Floating point unit offset Y coordinate
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Instruction Set Summary

Addressing Assembler Code Clock
Mode Format . gt I-I::: Dec | B¥'°® |cycles
- _-T__r_-—_
Immediate ADC #oper A+#+C—= A C 69 | 105 2 2
Zero Pape ADC addr A+|addr]+C— A, C 65 | 101 2 3
Zearo Page, X ADC addr, X A+|addr+ X]+C— A C 75 | 117 2 4
Absolute ADC ADDR A+|ADDR]+C—= A C 6D |109| 3 4
Absolute, X ADC ADDR, X A+[ADDR+ X]+C— A.C 7D | 125| 3 4*
Absolute, Y ADC ADDR, ¥ A+[ADDR+ Y]+C-= A C 79 | 121 3 4°
(indirect, X) ADC (addr, X) A+|laddr+ X+1,addr+ X]]+C~ A C | 61 | 97| 2 £
(indirecy),Y ADC (addr),Y A+[[addr + 1, addr] + ¥]+C = A,C 71 |13 2 5*
Immediate AND #oper AN#- A 29 | 4 2 2 N|IVID|I]|Z|C]| AND
Zero Page AND addr AN [addr] = A o5 | 37| 2 3 I=1=-1-1r1-
Zero Page, X AND addr, X AN [addr + . X] = A | 3] 2 4
Absolute AND ADDR AN [ADDR] = A 20 | 45| 3 4
Absolute, X ANDADDR,X | .AN[ADDR+.X]=~ A aD| 61| 3 4*
Absolute, Y ANDADDR,Y |.AN[ADDR+.Y]—~ A 3| 57| 3 4*
(Indirect, X) AND (addr, X) AN |[[addr+ X + 1, addr + X]] = A sl 2 b
(Indiract) Y AND (addrn).Y AN [[addr+ 1, addr] +.Y] = A 3N 19 2 5"
Accumulator | ASLA A=)~ A 0—bit0,bi7~C | 0A | 10| 1 2 [N|v]pli]z] ASL
Zero Page ASL addr adar) (=) = [acar] ¥ 06 a| 2 5 [wl-1-1-
Zero Page, X ASL addr, X addr + .X| (+-) - |addr +.X] 3 16 | 22| 2 6
Absolute ASL ADDR [ADDR] (+} —= [ADDR] o 0E | 4] 3 6
Absolute, X ASL ADDR, X [ADDR + X] (<) = |[ADDR+ X] " 1E| 30| 3 7
I BCC | Relative BCC oper Branchon C=0 90 [144]| 2 o* INJV]D]I1]2]|C]| BCC
BCS | Relative BCS oper Branchon C =1 BO |76 | 2 2* I=1-1-1-1-1-] ©BCS
BEQ | Relative BEQ oper Branchon Z=1 FO |240| 2 £ Al Branches BEQ
BNE | Relalive BNE oper BranchonZ=0 DO (208 | 2 2" | *.Add1ifbranchto | BNE
BMI Rolative BMI oper Branchon N =1 30 48 2 2" same page BMI
IHL Relative BPL oper Branch on N =0 10 | 16| 2 2* | s Add2itbranchto | BPL
BYS | Relalive BVS oper BranchonV =1 70 |12 2 " diff page BVS
BVC | Relative BVC oper Branch on V=0 50 | 80| 2 2 BVC
BIT | ZeroPage BIT addr A N [addr] bit7=N.bi6=V | 24 | 36| 2 3 |N[v]D|i1]z]c]| e
| Absolute BIT ADDR A N [ADDR] L 2C | 44| 3 ¢ [Dplbel-[- L]
BRK | Implied BRK 1—=Bfiag | PC+24P 4, [FFFE]=PCL [FFFF]=PCH | 00 | 0| 1 7 [=1=1-171-1-] B8R
NIV t.'lll r 4 K™
CLC | Implec CLC 0—~C 18 | 24| 1 2 =1=1-1-1-10] &ac
CLD | Impled CLD o—=D D8 | 216 1 2 =1-101-1-1-]1 cup
cLl | impled CLI 0= 58 | B8 | 1 2 [=1=-1-101-1-] <&u
CV | Impled CLV o=V B8 | 184 1 2 [-10]-1- -1 CLwv
CMP | Immedciate CMP #oper A-# co |201| 2 2 [N[v]o[i]z|c| cme |
Zero Page CMP addr A - |addr] cCs |97 | 2 3 [e#]=1=1-1l]»r
Zero Page, X CMP addr, X A - [addr + X] D5 | 213 | 2 4
Absolute CMP ADDR A - [ADDR] cD|205| 3 4
Absolute, X CMPADDR X | .A-[ADDR+ X] Db |221| 3 4°
Absolute, Y CMPADDR Y | .A-[ADDR+.Y] Da |217| 3 4"
(Indirect, X) CMP (addr, X) A - [|addr + X+ 1, addr+ X]| Ct1 | 193 2 (5
(Indirect) Y CMP (addr) Y A - [|addr + 1, addr] +.Y] DI |200| 2 5°
cPX | Immediate CPX #oper X-# E0 |224| 2 2 IN|v]D]lI]Z]|C] cPX
Zero Page CPX addr X - [addr] E4 | 228 2 3 |wl-1-1-1lwil
Absolute CPX ADDR X - [ADDR] EC | 23| 3 4 i
CPY | immediate CPY #oper Y-# Co|192| 2 2 |N D Z|C| cPY
Zero Page CPY addr Y - [addr] C4 | 196 2 3 Lrl-1-1- | »
Absolute CPY ADDR ¥ - [ADDR] cC |204| 3 4
DEC | Zaro Page DEC addr [agdr| - 1 — [addr] Ce |19B| 2 5 |N
Zaro Page, X DEC addr, X [addr + X] - 1 - [addr + .X] D6 | 214 2 6 [+
Absolute DEC ADDR [ADDR] - 1 - [ADDR| CE|206]| 3 6
Absolute, X DEC ADDR, X [ADDR + X] - 1 = [ADDR + X] DE [222| 3 7
| DEX |implied DEX X-1-+X ca [202| 2 [N
DEY implied DEY Y-1=Y 88 | 136 1 2 ln-
EOR | Immediate EOR #oper A= A 49 73 2 2 M
Zero Page EOR adaor A [addr] =~ A 5 | 60| 2 3 |»
| Zero Page, X EOR addr, X A |addr + X] = A 55 | 85 2 4
Absolute EOR ADDR AUY[ADDR] = A 4D 7 3 4
Absolute, X EOR ADDR, X AU[ADDR + X] = A 5D 93 3 4*
Absolute, Y EOR ADDR, Y AU [ADDR + Y] = A 0 | 89| 3 4*
(Indirect, X) EOR (addr, X) AY[[addr + X+ 1, addr+ .X]]—= A 41 65 2 6
‘ (Indirecy,Y EOR (addr),Y A [[addr + 1, addr] + Y] —= .A 51 81 2 5*
INC | ZoroPage INC addr [addr] + 1 — [addr| E6 |230| 2 5 IN|V
ZeroPage, X | INC add, X [addr + X] + 1 — [addr + X] F6 |246| 2 €
Absolute INC ADDR [ADDR] + 1 = [ADDR] EE |238| 3 £
Absolute, X INC ADDR, X [ADDR + X]+1 = [ADDR + X] FE | 254 | 3 7
INX Implied INX P ERED | E8 | 232 1 2 NlvID]i|z]cC INX I
INY Implied INY Y+1—=Y C8 | 200 1 2 lel=l=1=1r]- INY
JMP | Absolute JMP ADDR [PC + 1] = PCL, [PC + 2] = PCH 4C 76 3 3 N C
Indirect JMP (ADDR) [ADDR] = PCL, [ADDR +1] = PCH 6C | 108 3 ] - -
JSR | Absolute JSR ADDR PC+24 [PC+1]~PCL.[PC+2]=PCH | 20 | 32| 3 -
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Addressing Assembler I Op Code Clock

Immediate LDA #oper #= A AQ (160 | 2 2 IN|VID]LI]Z]|C| LDA

Zero Page LDA addr [addr] - A AS | 165 | 2 3 TFl-IFi=1<1=

Zero Page, X | LDA adar, X (addr +.X] = A B5 | 181 | 2 4

Absolute LDA ADDR [ADDR] — .A AD |173] 3 4

Absolute, X LDA ADDR, X [ADDR+ X] —~ .A BD (189 | 3 4*

Absolute, Y LDA ADDR, Y [ADDR + Y] — .A Bo [185| 3 4"

(indirect, X) LDA (addr, X) [[addr + X+ 1, adar + .X]] =~ A Al [161| 2 6

(indirect,Y LDA (addr).Y [addr + 1, addr] + Y] = A B1 [177] 2 5*

Immediate LDX #oper =X A2 | 162 2 2 NIVID|I1]Z2]C LDX

Zero Page LDX addr [addi] = X A6 [166| 2 3 Pl=1=<1=-1-1-

Zero Page, Y LDX adar, Y [addr +.Y] = X B6 | 182 2 4

AbDsolute LDX ADDR ADDR] =~ X AE | 174 3 4

Absolute, Y LDX ADDR, Y ADDR+ Y]—= X BE | 190 3 4"

Immediate LDY #oper =Y AD |160| 2 2 INIVIDJI]Z]|C]| LDY

Zero Page LDY adadr [adar] -+ Y A4 | 164 | 2 3 |rel=-l=1-]r]-

Zero Page, X | LDY addr, X [addr +.X] = Y B4 [180| 2 4

Absolute LDY ADDR |ADDR] -~ Y AC [172]| 3 4 I

Absolute, X LDY ADDR. X [ADDR+ X]-= ¥ BC |188| 23 4*

Accumdator | LSRA A=)~ A ;0—~il7, bil0~C | 4A | 74| 1 2 |IN|[V]D Z|c| Lsm |

Zero Page LSH addr addr] (-=) = [addr] g 46 | 70| 2 5§ 101-1T-1-1+1

Zero Page, X LSH addr, Y addr +.X] (-) - [addr + X] v 56 | 86 2 B

Absolute LSR ADDR [ADDR] (=)= [ADDR) * 4 | 78] 3 &

Absolute, X LSRADDR. X |[ADDR + X] () = [ADDR+ X] 5 | 04| 3 7

impliea NOP No OPeration i 1.1 2 ol o

Immediate ORA #oper AUF—~ A 09 Filie 2 IN|vID]1]|Z]|C] ORA

Zero Page ORA addr AU [addr] = A 05 o] 2 3 |rl-l=1-1lr]-

Zero Page, X ORA addr, X AU |addr +.X] = A 15 | 21 2 4

Absolute ORA ADDHR AU |[ADDR] = A il e s 4

Absolute, X ORA ADDR, X AJ[ADDR+ X]—= .A iD| 2| 3 4*

Absolute, Y ORA ADDR, Y AU[ADDR+ Y]=-= A 9] 26| 3 4*

(Indirect. X) ORA (addr, X) AU [[addr+ X +1 addr+ X]] = A 01 1] 2 -

(Indirect).Y ORA (adldr) Y A U [[addr + 1, addr] + Y] = A " | 17| 2 5*

Implied PHA AL SP-1—=58P 8| 72| 1 3 [nJv]o]i]z[c] pHa

Implied PLA At SP+1-SP 68 | 104 1 4 -[-1=-1-1T-1T-1 PMA

Implied PHFP PiLSP-1-+8P o8 a8 1 3 PHP

Implied PLP Pt SP+1-=8P 28 40 1 4 irum&ﬁ PLP

Accumulator ROL A Af=)=~ A :C~+bitD. bit7-C | 2a | 42 1 2 |N 'u'iD | | 2 Cl ROL

Zero Page ROL addr laddr] (+) - [addr] - 26 38 2 5 el -1-1-]]~

Zero Page. X | ROL addr, X [addr + X] (+) ~ [addr+ X] : 3 | 54| 2 6

Absolute ROL ADDR [ADDR] (=) = [ADDR] 3 2t | 46| 3 &

Absolute, X ROL ADDR, X [ADDR + X] () - [ADOR +.X] 3 | 62| 3 7
ROR | Accumulator ROR A A (=)= A . C—hit7, bitD-=C | 6A | 106 1 2 |N|V | |Z|]C| ROR

Zero Page ROR addr |[addr] () - [addr] ™ 66 | 102 2 5 |ee[-1-=-1-1¢1

Zero Page, X ROR addr, ¥ [addr + X] (~) = [addr + .X] . 76 |118| 2 6

Absolute ROR ADDR [ADDR] (—) = [ADDR] " 6 |[110| 3 6

Absolute, X ROR ADDR, X [ADDR + .X] (~*) = [ADDR + .X] 7E |126| 3 7
RTI | Implied RTI Pt PCt SP+3-+SP PC+1—=PC 40 | 64| 1 6 fromstack ATI
RTS Implied RTS PCt.SP+2—-=SP,PC+1—=PC 60 96 1 G - |- -!-E-!* RTS
SBC | Immediate SBC #oper A-#-C=AC C=Borrow | EQ [ 233 2 2 |N|JVID|I]|2Z2]c| sBC

Zero Page SBC addr A-[addrj-C—= A.C Es |220| 2 3 - Frlw =1 =1l

Zero Page. X | SBC addr, X A - [addr+ X]-C -~ A C F5 | 245 | 2 4

Absolute SBC ADDR A -[ADDR]-C = A C ED | 237 | 3 4

Absolute, X SBC ADDR, X A-[ADDR+ .X]-C~ A.C FD | 253 | 3 4*

Absolute, Y SBC ADDR. Y A-[ADDR+ ¥]-C—= A,C F9 |249| 3 4

(Indirect, X) SBC (addr, X) A - [laddr + X +1,addr+ X]]-C—= A.C | E1 |[225| 2 6

(Indirect).Y SBC (adar).Y A - [ladar+1,addrj+.Y]-C— A, C F1l |[241| 2 5

N|lVv|D|I]|Z]|C

SEC Implied SEC 1—-C 38 56 1 2 =[=]1=-1-1-11 SEC
SED | Implied SED 1—=D F8 | 248 | 1 2 [-]-]11]-1-1-]1 sED
SEI Implied SEIl g | 8 | 120 1 2 -1=1=-11]-]- SEl
STA Zero Page STA addr A —= |addr] 85 | 133 2 - NIVID|I |Z]|C STA

Zero Page, X STA addr, X A~ addr + .X] 95 |149 | 2 4 | -T=-1-T-T1-1-

Absolute STA ADDR A— |ADDR] 8D [141| 3 4

Absolute, X STA ADDR, X A= [ADDR+ X] 9D | 157 K 5

Absolute. Y STA ADDR, Y A= ADDR+Y] 99 | 153 3 5

(Indrect, X) STA (addr, X) A= [laddr+ X +1, addr +.X]] 81 |129| 2 6

(Indirect)Y STA (addr),Y A = [[addr + 1, adar] + Y] o1 |145| 2 =
STX | Zero Page STX addr X = [addr] 86 | 134 | 2 3 |[N|v]D]i]z]c] sTx

Zero Page,Y | STXaddr, Y X = |addr +.Y] 9 | 150 | 2 4 I-T=T=-1=I<1=

Apsolute STX ADDR X - |ADDR] 8E | 142 | 3 4
STY | Zero Page STY addr Y - [addr] 84 |132| 2 3 [NJVID|I|ZIC]| STY

Zero Page, X STY addr, X Y = [addr+ X] 94 | 148 | 2 4 =j=]=-]-]-]-

Absolute STY ADDR Y - [ADDR] 8C |140| 3 4 '
TAX implied TAX A= X AA | 170 1 2 NIVID]I|Z]C|] TAX
TXA | Implied TXA X—= A BA | 138 1 2 |eel-1-1-]lr]-] TXA
TAY | implied TAY A=Y AB | 168 | 1 2 TAY
TYA implied YA Y- A 98 | 152 1 2 All Transfers xept TXS | TYA |
TSX | implied TSX SP —= X BA | 186 | 1 2 TSX
TXS | Implied XS X-=SP OA | 154 | 1 2 J=-]=1-1-1=-7T-1 THs
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MCS65XX Microprocessor Instruction Set

AND
ASL

BCC

BMI
BNE
BPL

BVC
BVS

CLI
CLV
CMP

CPX

DEC
DEX
DEY

EOR

INC
INX
INY

IMP
ISR

LDA
LDX
LDY
LSR

NOP

ORA

FHA
PHP
PLA
PLP

ROL
ROR

SBC
SEC
SED
SEI

TAX
TAY

TYA

Alphabetic Sequence

Add memory to accumulator with carry.
AND memory with accumulator,
Shift left one bit (memory or accumulator).

Branch on carry clear.

Branch on carry set.

Branch on result zero.

Test bits in memory with accumulator,
Branch on result minus.

Branch on result not zero.

Branch on result plus.

Force break.

Branch on overflow clear.

Branch on overflow set,

Clear carry flag.

Clear decimal mode.

Clear interrupt disable bit.

Clear overflow flag.

Compare memory and accumulator.
Compare memory and index X'
Compare memory and index "Y".

Decrement memory by one.
Decrement index "X’ by one.
Decrement index “Y' by one.

Exdusive-OR memory with accumulator,

Increment memory by one.
Increment index ‘X' by one.
Increment index "Y' by one.

Jump to new location.
Jump to new location saving return address.

Load acculmulator with memaory.

Load index ‘X' with memory.

Load index Y with memory.

Shift right one bil (memory or accumulator).

No operation.
OR memory with accumulalor.

Push accumulator on stack.
Push processor status on stack.
Pull accumulator from stack.
Full processor status from stack.

Rotate one bit left (memory or accumulator).
Rotate one bit right (memory or accumulator).

Return from interrupt.
Return from subroutine.

Subtract memory from accumulator with borrow.
Set carry flag.

Set decimal mode.

Set interrupt disable status.

Store accumulator in memory.

Store index X’ in memory.

Store index Y in memory.,

Transfer accumulator to index ‘X',
Transfer accumulator to index 'Y
Transfer stack pointer to index ‘X',
Transfer index ‘X' to accumulator.
Transfer index "X’ to stack pointer.
Transfer index Y’ to accumulator.
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Addressing Modes

Accumulator Addressing - This form of addressing is represented with a
one byte instruction, implying an operation on the accumulator,

Immediate Addressing - In immediate addressing, the operand is contained
in the second byte of the instruction, with no further memory addressing
required.

Absolute Addressing - [n absolute addressing, the second byte of the
instruction specifies the eight low order bits of the effective address while the
third byte specifies the eight high order bits. Thus, the absolute addressing
mode allows access to the entire 65k bytes of addressable memory.

Zero Page Addressing - The zero page instructions allow for shorter code
and execution times by only fetching the second byte of the instructions and

assuming a zero high address byte. Careful use of the zero page can result in
significant increase in code efficiency. }

Indexed Zero Page Addressing - (X, Y Indexing) - This form of addressing
is used in conjunction with the index register and is referred to as ~ Zero Page,
X" or "Zero Page, Y". The effective address is calculated by adding the
second byte to the contents of the index register. Since this is a form ol " Zero
Page = addressing, the content of the second byte references alocation in page
zero, Additionally due to the " Zero Page " addressing nature of this mode, no

carry is added to the high order 8 bits of memory and crossing of page
boundaries does not accur.

Indexed Absolute Addressing - (X, Y Indexing) - This form of addressing is

used in conjunction with X and Y index register and is referred to as " Absolute,
X", and "Absolute, Y". The effective address is formed by adding the

contents of X or Y to the address contained in the second and third bytes on

the instruction. This mode allows the index register to contain the index or

count value and the instruction o contain the base address. This type of

indexing allows any location referencing and the index to modify multiple

helds resulting in reduced coding and execution time.

Implied Addressing - In the implied addressing mode, the address contain-
ing the operand is implicitly stated in the operation code of the instruction.

Relative Addressing - Relative addressing is used only with branch instruc-
tions and establishes a destination for the conditional branch.

the second byie of the instruction becomes the operand which is an " offset "
added to the contents of the lower eight bits of the program counter when the
counter is set at the next instruction. The range of the offset is -128 to + 127
bytes from the next instruction.

Indexed Indirect Addressing - In indexed indirect addressing (referred to
as (Indirect, X)), the second byte of the instruction is added to the contents of
the X index register, discarding the carry. The result of the addition points to a
memory location on page zero whose contents is the low order eights bits of
the effective address. The next memory location in page zero contains the high
order eight bits of the effective address. Both memory locations specifying the
high and low order bytes of the effective address must be in page zero,

Indirect Indexed Addressing - [n indirect indexed addressing (referred to
as (Indirect), Y), the second byte of the instruction points to a memory location
in page zero. The contents of this memory location is added to the contents of
the Y register, the result heing the low order eight bits of the effective address.
The carry from this addition is added to the contents of the next page zero
memory location, the result being the high order eight bits of the effective
address.

Absolute Indirect - The second byte of the instruction contains the low
order eight bits of a memory location. The high order eight bits of that memory
location is contained in the third byte of the instruction. The contents of the
fully specified memory location is the low order byte of the effective address
which is loaded into the sixteen bits of the program counter.



BASIC 4.0/ 2.0 Kernal Routines

CBM Address Registers In Registers Out
Label | Hex Dec Operation A X Y A X %
CHKIN FFC6 | 65478 | Open channel for idput LF# al
CHKQUT | FFC9 | 65481 | Open channel for output LF# ak.
CHRIN FFCF | 65487 | Inpul character from channel data at
' CHROUT | FFD2 | 65490 | Output character to channel data
CLALL FFE7 65511 | Close all channels and files alt, alt.
CLOSE FFC3 65475 | Close a specified logical file LF# alt. alt. alt.
CLRCHN | FFCC 65484 | Resiore detault VO devices alt. alt.
{ CsYs FFDE | 65502 | SYSvector addrio | addrhi alt alt alt.
CVERF FFDB 65499 | Veriy ram from a device start o start hi endlo+1 end hi
GETIN FFE4 65508 | Get character from current input device data alt. alt.
LOAD FFDS 65493 | Load ram from a device start lo start hi endio+1 end hi
OPEN™ FFCO | 65472 | Open alogcal fie alt, alt. alt.
SAVE FFD8 | 65496 | Save 'ram’ to device ixttab lo start lo start hi endio+1 end hi
STOP FFE1 65505 | Scan stop key depressed yes. .Z=1,no .A=|ast row kybd scan
UDTIM | FFEA | 65514 | increment real time ciock | alt alt
at. = allered
VIC 20 And Commodore 64 Kernal Routines
CBM Address Registers In Registers Out
Label | Hex Dec Operation A X Y A X Y
ACPTR | FFAS | 65445 | Input byte from Serial Por! dala alt
CHKIN FFCe 65478 | Open channel for input LF# alt,
CHKOUT | FFC9 | 65481 | Open channel for output LF# alt.
CHRIN FFCF 65487 | Input character from channel data alt,
CHROUT | FFD2 | 65490 | Output character to channel data
ClouT FFAB 65448 | Output byte to serial port data
CINT FF81 65409 | Intialize screen adtor alt. alt. alt.
] CLALL FFE7 65511 | Cose all channels and files aft, alt.
CLOSE FFC3 | 65475 | Close a specified logical fie LF# alt, alt. alt.
CLRCHN | FFCC 65484 | Restore default VO devices alt. alt.
GETIN FFE4 | 65508 | Getcharacter from current input device data alt. alt.
IOBASE FFF3 65523 | Returns base aodress of I'O devices addr o addr hi
I0INIT FFB4 65412 | Initialize Input/Output alt. elt alt.
LISTEN FFB1 65457 | Command devices on the senal bus 1o listen DEV# _
LOAD FFD5 | 85493 | Load (A=0) or Verify (A = 1) ram' from a device startlo start hi endlo+1 | endhi
MEMBOT | FFOC | 65436 | Read (.C=1)or Set(C=0) the bottom of memory LC=0 bot o bot hi LC=1; bot lo bot hi
MEMTOP | FFO9 | 65433 | Read (C=1)orSet (C=0) the top of memory L=0 top o top hi LC=1: top lo top hi
OPEN FFCO0 | 65472 | Open alogical fie alt, alt, alt.
PLOT FFFO 65520 | Read (C=1)orSet (C=0) x, ¥ cursor position row col row col
i RAMTAS FF87 65415 | Init. ram, allocate tape buff, set screen $0400 alt. alt, alt
RDTIM FFDE 65502 | Read real trme dock msb msb2 Isb
READST FFB7 65463 | Read 'O status word ST
RESTOR FFBA 65418 | Reslore default VO veciors alt. alt. ait
SAVE FFDB | 65496 | Save 'ram’ o device txttab lo startlo start hi endlo + 1 end hi
| SCNKEY | FFO9F | 65439 | Scan keyboard a, alt. alt
: SCREEN | FFED | 65517 | Return screen sze in rows & columns #rows #cols
SECOND | FF93 | 65427 | Send secondary address afier ‘listen’ 5A OR $60
SETLFS FFBA | B5466 | Satlogical, first, and second addresses LF# DEV# SA
SETMSG | FF90 | 65424 | Enable/Disable Kernal messages A val: $40 control msgs on. $80 error msgs on. $00 off
SETNAM FFBD 65460 | Sat file name lon addr lo addr
SETTIM FFDB 65499 | Set real tme clock msh msbe Isb
‘ SETTMO | FFA2 | 65442 | Set({.A<#128) Reset [ A>#127) IEEE tmeout
] STOP FFE1 65505 | Scan stop key depressed yes .Z=1, no .A=lastrow kybd scan
E TALK FFB4 | 85460 | Command seria bus device to ‘talk DEV#
f TKSA FFO96 | 65430 | Send secondary address after ‘talk’ SA
: UDTIM FFEA 65514 | Increment real tme clock alt. alt.
- UNLSN FFAE | 65454 | Command seria bus to ‘unlisten’ alt.
UNTLK FFAB 65451 | Command serial bus to 'untalk’ alt.
VECTOR FFBD | 65421 | Siore ((C=1)orRestore (.C = 0) ram vectors L=1 tabl o tabl hi C=0:] tablio tabl hi
al. = allered
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User Callable ROM Subroutines

Some IO routines require axtra memory set up. See the appropriate Memory Map. Data within parenthesis are for Basic 2.0/4.0 users. (Direct call) indicates no required set up.

Point For: Registers In Registers Out
S— El;*r VIC 20 Cs4 Ru— A X ¥ A X ¥
i |copa | 49880 | B350 |45904 | C3BB | 50107 | A3BB | 41915 | Open Up Space In BASIC Text New: [ AryTop Lo AryTop Hi Unattered
2 | caze | 49960 | BaA0 [45084 | C408 {50184 | A408 | 41992 | Check Available Memory (called by 1) (same as above) Stert address of move in $5F, 80 (5C, 5D)
3 | C355 | 50005 | B3CD 46029 | C435 | 50229 | A435 | 42037 | 20UT OF MEMORY (drect cal)
s | C357 | 50007 | BCIF [48191 | C437 | 50231 | A437 | 42038 | Send BASIC Error Message Error #
5 | C389 | 50057 | B3FF |46079 | C474 | 50292 | Ad474 | 42100 | Warm start, BASIC (drect cal)
6 | C399 | 49960 | B40D | 46093 | C48A | 50314 | A48A | 42122 | Main CHRGET entry (cirect call) §7A = #3FF, $7B = #801 ($77, 78),01FF = Basic Inbuf-1
7 |C3AB | 50091 | B41F |46111 | C49C | 50220 | A49C | 42028 | Crunch tokens, insert line Inbuf len.
8 | C439 | 50233 | B4AD | 46253 | C52A | 50474 | A52a | 42282 | Fix chaining, CLR, & READY. (direct cal)
9 | C442 | 50242 | B4B6 | 46262 | C533 | 50483 | A533 | 42291 | Fix chaining (direct call)
10 | Ca6F | 50287 | B4E2 | 46306 | CS60 | 50528 | AS560 | 42336 | Recewve line from keyboard (direc! call) $7A = #$FF, $7B=#3$01
11| C495 | 50213 | R4FB | 46331 | C579 | 50553 | A579 | 42381 | Crunch tokens (called by 7) X = Inbuf Len. ($0200,X) = #$00
12 | C52C | 50476 | B5A3 | 46499 | C613 | 50707 | A613 | 42515 | Find fine in BASIC StitBAS Lo | STtBAS Hi
13| 055D | 50525 | BSD4 | 46548 | CB42 | 50754 | AB42 | 42562 | Do NEW (direct call)
14| C572 | 50546 | BSE9 | 46569 | CB59 | 50777 | ABS9 | 42585 | Reset BASIC and do CLR (drrect call)
16| €575 | 50540 | BSEC |46572 | CB5E | 50782 | ABSE | 42500 | Do CLR (drect cal)
16 | C5A7 | 50599 | B622 [46626 | CE8E | 50830 | ABBE | 42638 | Reset Chrget to Start of BASIC (direct cal) SIBAS Hi
17| C8C4 | 50884 | B74A |46022| C857 | 51287 | ABE7 | 43005 | Contnue BASIC execution [CONT] Curlin Lo CurLin Hi
18| C873 | 51315 | B8F6 |47350 | C96B | 49771 | A96B | 41579 | Get fixed-pt number from BASIC text Address of text in Chrget ptr; $7A, 78 ($77, 78)
10 | CODE | 49686 | BADB | 47835 | CADS | 51023 | AAD3 | 43731 [ Send RETURN, LF # in screen mode (drect cal) LF (#$0A)
20 | C9E2 | 49890 | BADF 47839 | CAD7 | 51927 | AAD7 | 43735 | Send RETURN, LINEFEED (direct cal) LF (#304)
21| CA1C | 51740 | BB1D 47901 | CB1E | 51998 | AB1E | 43806 | Print string from A, Y Addr Lo Addr Hi
22| CA22 | 51746 | BB23 |47907 | CB24 | 52004 | AB24 | 43812 | Print pre-computed string Length |Addr in $22.23 ($1F.20)|
23| CA43 | 51779 | BB44 47940 | CB4S | 52037 | AB4S5 | 43845 | Print*?' (direct call)
24| CA45 | 51781 | BB46 [47942 | CB47 | 52039 | AB47 | 43847 | Print char (output .A to device) Char Char
25| CCOF | 52383 | BD9B | 48536 | CD9E | 52638 | AD9E | 44446 | Evaluate Result string $0D = #$FF Address of Expression Addr Lo Addr Hi
Exprassion (807) numeric $0D = #3$00 In Chrget Pointer result in Acc#1
26 | CDFB | 52728 | BEF5 | 48885 | CEFF | 52991 | AEFD | 44797 | Check for comma (direct call) Cher
27| COF7 | 52727 | BEF2 | 48882 | CEFA | 52986 | AEFA | 44794 | Check for ( (direct call) Char
28| CDF4 | 52724 | BEEF | 48879 | CEF7 | 52983 | AEF7 | 44791 | Check for ) (direct call) Char
20| CE03 | 52739 | BFOD | 48896 | CFO8 | 53000 | AF08 | 44808 | Send ‘SYNTAX ERROR’ (cirect call) |
30| CFCO (53193 | C187 | 49543 | DOE7 | 53479 | BOET | 45287 | Find fi-pt vanable, gven name VarAddr Lo| VarAddr Hi
31| Doso | 53353 | C289 | 40849 | D185 | 53837 | B185 | 45445 | Bump Variable Addr by 2 (called by 30) Name in $45, 46 (342 43)  VarAddr Lo VarAddr Hi
32| DO9A | 53290 | C2EA | 49898 | D1BF | 53695 | B1BF | 45503 | Float 1o Fixed conversion in Acc# (cirect call) '
33| D26D | 53860 | C4BC | 50364 | D391 | 54040 | B301 | 45857 | Fixed to Float converson in Acc#1 (direct call)
34 | DBTB | 54907 [ CBD7 | 51415 | D79E | 55086 | B79E | 46894 | Get Acc#1 least significant byte (o X register Data
35| D68F | 54927 | C8EB | 51435 | D7B5 | 55221 | B7B5 | 47029 | Evaluate string [VAL] Address - (Chrget Ptr) FL P reeultin Acc#1
36 | D69D | 54931 | CBEF | 51439 | D7BY | 55225 | B7B9 | 47033 | Evaluale string from X, Y (above +4)  AddrLo | AddrH FL Pt resultin Acc#1
37| D6CE | 54982 | Co21 | 49607 | D7EB | 55275 | B7EB | 47083 | Get two params for POKE, WAIT Acdrass = (Chrget Ptr) X =Pram2, Pram1 in Acc#1 (fxd pt)
38| D773 | 55155 | C99D | 49709 | D867 | 56399 | BB67 | 47207 | Add (from memory) AddrLo | Addr H FL Pt result in Acc#1
39| D934 | 53812 | CBSE | 52062 | DA28 | 55848 | BA28 | 47656 | Multiply from memery locasion AddrLo | Addr H FL Pt resultin Acc#1
40| D9EE | 53998 | CC18 | 52248 | DAE2 | 56034 | BAE2 | 47842 | Multiply Acc#1 by ten ; (result in Acc#)
41| DAAE | 55982 | CCDB | 52440 | DBA2 | 56226 | BBA2 | 48034 | Unpack memory variable to Acc#1 AddrLo | Addr H ‘
42| DAE3 | 56035 |CDOD | 52493 | DBD7 | 56279 | BBD7 | 48087 | Copy Acc#1 to (X.Y) Location AodrLo | AddrH
43| DBOB | 56072 | CD32 | 52530 | DEFC | 56316 | BBFC | 48124 | Move Acc#?2 to Acc# 1 (direct call)
44| DB18 | 56088 | CD42 | 52546 | DCOC | 56332 | BCOC | 48140 | Move Rounded Acc#1 to Acc#?2 (direct call) |
45| DB1D | 56093 | CD45 | 52549 | DCOF | 56335 | BCOF | 48143 | Move Un-Rounded Accf 1 10 Acc#2 (direct call) T
46| DB27 | 56103 | CDS51 | 52561 | DC1B | 56347 | BC1B | 48155 | Round Acc #1 (direct call)
47 | DCDg | 56537 | CF83 | 53123 | DDCD | 56781 | BDCD | 48589 | Print fixed-point value Vaue Hi | Value Lo
48| DCE3 | 56547 | CFBD | 53133 | DDD7 | 56791 | BDD7 | 48599 | Print floatng-point value in Acc#1 (direct call)
49| DCEg | 56553 | CFe3 | 53027 | DDDD | 56797 | BODD | 48605 | Crvert num to stng at $0100 (calid by 47) | #$00 #5071
50| FD11 |64785| D472 |54386| na | nia | nfa | nia |EntrytoM.LM. (direct call)
51| E3D8 | 58328 | E202 | 57858 | E742 |59202 | E716 | 59158 | Printa character Char
52| F156 | 61782 | F185 | 61829 | F1E6 |61926 | F12F | 61743 | Print system message Offeet
53| FOB6 | 61622 | FOD2 | 61650 | EE14 |60948 | EDO9 | 60681 | Send “talk’ to IEEE/Serial Dev #
54| FOBA | 61628 | FODS | 61653 | EE17 | 60051 | EDOC | 80684 | Send 'listen’ to IEEE/Serial Dev #
55| F128 |61736 | F143 | 61763 | FFO3 |65427 | FFa3 | 65427 | Send secondary address SA OR $60)
56| F16F |61807 | F19E | 61742 | EEE4 |61156 | ED40 | 60736 | Send char to IEEE/Serial Char
57| F17F | 61823 | F1AE | 61670 | EEF6 |61174 | EDEF 60911 | Send 'untalk’ (direct call)
58| F183 | 61827 | F1B9 | 61881 | EFO4 |61188 | EDFE | 60926 | Send 'uniisten (direct call)
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t Entry Point For: T Registers In Registers Out
2.0 4.0 VIC 20 CB4 A X Y A X Y
F18C [61836 | F1CO | 61888 | EF19 [61209 | EE13 [ 60947 | Input from IEEE/Seral Data
|60 [ F2A9 62121 [F2DD | 62173 | F34A 62282 | F291 | 61985 | Close logica file (kernal rin) LF #
[61] Fa01 | 62209 | F335 |62261 | F770 |63344 | FEED | 63213 | Check for STOP key Zflag =1 if pressed
| |62] F322 | 62242 | F356 | 62294 | F542 | 62786 | FASE | 62510 | LOAD subroutine #8500 | Startlo | StartHi
| ﬁ F40A | 62474 | F449 | 62537 | F647 | 63047 | FSAF | 62695 | Prnt SEARCHING.. (direct cal)
' [64] F41D | 62493 | F45C | 62556 | F659 | 63065 | F5C1 | 62913 [ Printfile name (direct call)
! - [65] F494 (62500 | F4D3 | 62675 | F867 | 53591 | F7EA | 63466 | Find spechic tape header biock Len |Pointer to string in $BB, BC (same for 2/4.0)
FSAG | 62886 | FSES | 62040 | F7AF | 83407 | F72D | 63277 Find any tape header block (direct call)
FB12 | 63506 | FBST 63575| FB94 | 63524 | FB17 | 63511 Press PLAY. .; wait (cirect cal)
E FB55 | 63573 | FBOA | 63530 | FBCO | 83680 | FB41 | 63553 Read tape to buffer (direct cal)
- FBSE | 63582 | FBA3 | 63651 | FBCE | 63686 | FB47 | 63559 | Read tape (direct cal)
|70 F886 | 63622 | FECB |63601 | FBED [ 83715 | FB64 | 63588 | Wiite tape from buffer
|| FesE |63630 | FED3 63699 | FBEB | 63720 | FBEQ | 63593 | Wiite tape. leader length in A Ldr Len.
E E‘m‘m 64374 | FBBB [64443 | FCF6 | 64758 | FBOE | 64396 | Reset tape 1O (drect call)
 [13] FCoB [ 64555 | FCEO [64736 | FCF9 | 54761 | FCBD | 64701 | Set interrupt vector (rect cal)
BASIC Keyword Tokens and Entry Points
Token ROM Entry Point Token  BASIC 20  BASIC 40 VIC 20 o4
Keyword Hex Dec BASIC20 BASIC 4.0 VIC 20 Ce4 LIST 9B | 155 | C585 | 50613 46640 | C69C | 50844 | AGIC | 42652
ABS BE | 162 | DB64 | 56164 | CD8E | 52622 | DCSA | 58408 | BCSA | 48218 TEHD : 03 | 147 FFDS | 65403 | FFDS | 65493 | FFDS5 | 65493 | FFDS | 65493
AND AF | 175 | CECB | 52939 | CoB9 | 49289 | CFES |53225 | AFES [45033] | LOG BC | 188 | D8F6 |55542 | CB20 |52000 | D9EA |55786 | BoEA | 47504
[apPEND* | D4 |202] FFAB | 65451 WID cA | 202 | D611 |54801 |C86D |51309 | D737 | 55095 | B737 | 468903
ASC C6 | 198 | D665 | 54835 CaC1 | 51393 | D7eB [s5170 | B78R |assar| | NEW A2 | 162 | C558 50523 | B5D2 [46545 | Cosz |50784 | AGe2 | 42562
ATN C1 | 193 | E08C | 57484 | Ua2C | 54060 | E308 58123 | E30E [58128 | | NEXT 82 | 130 | CC20 {52256 | BD19 |48409 |CD1E 52510 | AD1E | 44318
BackuP** | D2 |210] FFAS | 66445 NOT A8 | 168 |CoCF |sase7 |BECC 48844 | CED | 52948 | AED4 | 44756
CATALOG** | DA | 215 FFE4 | 65460 [ on 01 | 145 | ces3 |51263 | BeDs 47318 | co4b |51531 | Asdl | 43338
CHRA C7 | 199 | DSC6 | 54726 | CBzz | 51234 | D6ES | 55020 | BEEC | 46828 | | OPEN" 9 | 159 | FFCO |65472 | FFCO |65472 | FFCO | 85472 | FRCO | 65472
| CLOSE* 20 | 160 | FFC3 | 65475 | FFC3 | 65475 | FRCa |65475 | FRCa | 65475 | | OR BO | 176 | CECB | 52936 | Co86 |49285 | CFEE | 53222 | AFES | 45030
CLR 9C | 156 | C577 | 50551 | BSEE | 46574 | CasE 50782 | A6SE | 42500 | | PEEK c2 | 104 | D68 [55016 | Co43 | 51523 | DEOD | 55909 | BEOD | 47117
cmp 90 | 157 | C991 | 51601 | BABE |47758 | CABS [51845 | AABE |4365¢ | | POKE 97 | 151 | D707 |55047 | C95A |51545 | D824 | 55332 | Raza | 47140
COLLECT'* | D1 | 200 FFA2 | B5442 POS B9 | 185 | D27A |53882 | cace |50877 | DaoE |54174 | B39E | 45082
CONCAT** CC | 204 FF93 | 65427 PRINT* 90 | 153 | FFDQ | 65400 | FFD2 65490 | FFD2 | 65480 | FFD2 | 65490
CONT 9a | 154 | C76B | 51081 | B7EE |47086 | C857 |51287 | A8S7 | 43005 | | PRINT# 98 | 152 | 988 |51505 | BABS |47752 | CABO | 51840 | AABO | 43648
copy* - oa | 211 FFAS | 66448 READ o7 | 135 | cBO7 51978 48130 | ccoe | 52230 | ACO6 | 44038
cos 3€ | 190 | DFD8 | 57304 5380 | E261 |57953 | E264 |579s6 | | RECORD** | oF | 207 FFOC | 65436
DATA 83 | 131 | G800 | 51200 | B8B83 |4723s | Cass |51448 | AsFe | 43256 | | REM 8F | 143 | C843 (51267 | B8CS |47302 | Co0e | 51515 | Acas | 43302
DCLOSE"* CE | 206 F99 | 65433 RENAME - * D8 | 216 FFB7 | 65463
DEF 9% | 150 | D280 | 53901 | C4DC | 50396 | D3B3 | 54195 | B3B3 | 46003 | | RESTORE 6 | 140 | c730 [s0002 | 8787 [47001 | corD | 51228 | AB1D | 43037
oM 8 | 134 | CFes (53091 | C121 4441 | Dos1 |53377 | Bos1 |45185| | RETURN 83 | 142 [C7DA [51182 | BesD |47197 | c8n2 [ 51410] ABD2 | 43218
DIRECTORY** | DA | 218 | FFBA | 65460 | | iawT co | 201 | Dsos |54790 | Ce62 | 51298 | D72C | 55084 | B72C | 46892
DLOAD"* CD | 205 FFO6 |65430 RND BB | 187 | OF7F (67215 | D229 | 53801 | E094 | 57492 | Eo9T ar48s
, DSAVE ** 05 | 213 FFAE |65454 AUN gA | 138 | C785 |51077 | Baoe [47112| Ca71 51313 A7t 43121
END 80 | 128 | CT41 51000 | B7C3 (47048 | CB31 | 51249 | AB31 | 43057 | | SAVE® 94 | 148 | FFD8 | 65496 | FFDB | 65496 | FFD8 | 65496 | FFDB8 | 65406
| EXP BO | 189 |DEDA 57050 | D184 |53635 [ DFED | 57325 | aFeD [49133| | scratch | oo | 217 FFBA | 65466 _
| FN AS | 165 | D2CE | 53966 [ C510 |50461 | DIF« | 54260 | B3F4 | 46068] | saN B4 | 180 | BD45 |56133 | CO6F | 52591 | DC39 | 56377 | BC30 | 48185
| : FOR B1 | 120 | 0658 | 50776 | B6DE (46814 | C742 | 51010 | A742 | 42818 | sIN BF | 197 |DFDF [57311 | D289 | 53897 | E268 | 57960 | E26B | 57963
| FRE 88 | 184 | D259 |53849 [ C4A8 [50344 | D370 [54141 | Ba7D [4scan| [spe( | A6 [ 166 [corc 81708 | pArD | 47668 | care 51960 | AAF | 43768
GET* A1 | 161 | FFE4 | 65508 | FFE4 |65508 | FFE4 | 65508 | FFE4 | 65508 | soR BA | 186 |DESE (56926 | D108 |53512| DF71 [57201 BF71 | 40000
GOSUB | 80 | 141 | c790 |s1088 | B813 |47123 | Coso | 51391 | Ases |4a13] | sTeR a9 | 169 |CoAB 50859 | B731 | 46897 | C795 | 51003 | A79S | 42001
GOTO 8 | 137 |C7AD 51117 | B830 |47152 | caao [s1360 | ABao [23168] | sToP 00 | 144 | c73F {51007 | B7CE | 47046 | Coor | 51247 | AB2F | 43058
| HEADER** | Do | 208 FFOF |65439 | STR C4 | 196 | D33F |54079 | C8BE | 50574 | D4ss | 54373 | Bass | 48181
IF BB | 130 | CB30 (51248 | B8B3 (47283 | Co28 |51496 | A928 | 43304 | sve* 9E | 158 | F6B4 | 63108 | F6C3 |63171| E127 | 57639 | E12A | 57642
f INPUT* 85 | 133 | FFCF | 65487 | FFCF |65487 | FFCF 65487 | FrCF |esas7| | Ta | A3 | 163 [corc |51708 | AFD | 47082 | cARS | 51960 | AaFs | 3768
INPUTH 84 | 132 | CAAT |51879 | BBA4 | 48036 | CBAS [52133 | ABAS | 3041 | | TAN Co | 192 | Eo2s 57384 | D202 | 53970 | £281 | 58033 | E284 | 58036
NT 85 | 181 |DBDS 56280 | CE02 |52738 | DOCC | S6524 | BCCC | 28332] | USR B7 | 183 | ANROMSs Jump o Location 0000 (thru USR Jump Vector)
| LEFT C8 | 200 |D5DA | 54746 | C836 |51254 | D700 | 55040 | B700 | e68an| | vaL ¢5 | 107 | De87 [s4010 | cora [ 51427 | D7AD | 55213 ] 574D | 47021
" LEN C3 | 195 | D656 |s4870 | CeB2 51378 | D77C | 55164 | B77C | 46972] | vERIFY- 95 | 149 | FFDB |55499 | FFDB | 65498 | FFDB | 65499 | FFOB | 85490
| LET | 8 | 136 |caan |s1373 | Beao [47408 | Cons | 51621 | Aoas |aaaze| |war 82 | 146 | D710 | 55056 | Co63 | 51555 | DB2D | 55341 | BBZD | 47140

* Kerna Rouine / ** BASIC 4 0 Kemal Routing
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VIC 20 / Commodore 64 RS 232

| Control Register Command Register (optional)
- 0PENLF,2,SA,CHR$(?ﬁ|fHa1u)+CHH$(raf|r4az1u)
o|lo|o|O| User" 0 | 3Line
olo|o]1 50 1 | X Line
olo]1]0 75
ojo|11]1 110 I KIKIH&:HI
- ol1|o]o| 1345
- ol1|o|1]| 150 Duplex
RS 232 User Port Lines e T
12345678 9101112 e e o vt
A BCDEVFHJKLMN 11olo 1 2400 J Fli'l'ty
VIC 20 RS 232 's controllod by VIA 1 (6522) at $9110 s1ol: 1ol 2200 X | X |0 | Dsabled
C64 RS 232 is controlied by CIA 2 (6526) at $DD00 =gt~ : olol1load
Pinr# | Chip | Description Abry | Dir. | Modes 11110101 2800 0|1]|1]|Even
A GND | Protective Ground GND 1 2 1110111 7200° 1101 | Mark
B | FLAG2 | Received Data S | N |1 2 5 ERERE
c | PB0 | Recsived Data S | IN [1 2 1{1]1 0| 9600* I
D FB!1 Request to Send RT outT n1* 2 13717177 92000
£ PB2 | Data TerminalReady | DTR | OUT [1* 2 |
| F FB3 Ring Indicator RI IN 3 * notimplemented
H PB4 | ReceivedlineSigral | DCD | IN 2
J PB5 | Unassigned IN 3
K | PB8 | Clear JoSend Cils| IN | 2 | | X | NotUsed
L PB7 Data Set Ready DSR | IN 2
M PA2 Transmitted Data Sen | OUT |1 2 Word
N | GND | Signal Ground GND TS Length
Avaiable Modes 0|0 | 8Bis
1]34."1-5 intarface (S, S.w. GND]‘ 0]1]7Bis
| 2) X-Line interface .
3) User avalable only (unused in code) 1|0 | 6Bis
* these lines are held high during 3-ine mode. 1 11 I 5 Bits
Stop Bits
0] 1SwpBit |
| [1]2StopBits |
L VIC 20 / C64 RS 232 Status
7] [6] [5][4] [3] [2] [1] [0] sT- statusVariable
| —— Parity Error
Framing Error
Receiver Buffer Overrun
Unused
CTS Signal Missing
Unused
| DSR Signal Missing
Break Detected

Notes:

| * If the LF# is 128 or greater, a Line Feed will be sent after each Carriage Return
| » The Secondary Address SA does not affect RS 232 operation

» Before Closing the channel, check output buffer for data with:

| VIC 20 : 100 IF ST =0 AND (PEEK(37151) AND 64) = 64 THEN 100

| 110 CLOSE LF

:, C64: 100SX=ST:IF(SX=00R SX=8) THEN 100

.i 110 CLOSE LF
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IEEE 488 Bus Signals

IEEE Port Pinouts

2 3 4 5878 91112

ABCDEFHJKLMN

Pin# [Pin#* | Mnemonic Definition

| 1 DIO1 Data Input/Output Line #1
2 2 DIO2 Data Input/Output Line #2
3 3 DIO3 Data Input/Output Line #3
4 4 DI04 Data Input/Qutput Line #4
5 5 EQI End or Identify

6 6 DAV Data Valid

T T NRFD Not Ready For Data

8 8 NDAC Data not Accepted

9 9 IFC Interface Clear
10 10 SRQ Service Request
11 11 ATN Attention
12 12 GND Chassis Ground (IEEE cable shield)
A8 DIO5 Data Input/Output Line #5
B 14 DIO6 Data Input/Output Ling #6
Cc 15 DIO7 Data Input/Output Line #7
D 16 DIO8 Data Input/Output Line #8
E 17 REN Remote Enable

F 18 GND DAV Ground

H 19 GND NRFD Ground

o 20 GND NDAC Ground

K 21 GND IFC Ground

L 22 GND SRQ Ground

M 23 GND ATN Ground

N 24 GND Data Ground (DIO1-E)

* Pin Numbers for Standard IEEE Cable Connector

PET/CBM User Port

1

2 3 4567 08 9210112

ABCDEFHJKLMN

Manage’ ATN Atiention | The controller (PET/CBMIB) sets this
signal low while it is sending com-
mands on the data bus. When ATN is
low, only peripheral addresses and
control messages are on the data bus.
When ATN is high, only previously as-
signed devices can transier data.

Transler DAV Data Valid | When DAV is low, this signifies that
data is valid on data bus.

Manager EOI End or When the last byte of data is being

Identify transferred, the talker has the option
= of setting EQI low. The controller al-
ways sets EOl low while the last data
byle i being transferred from the con-
troller.

Manager IFC Interface | The controller sends its internal reset

Clear signal as IFC low (true) to initialize all
devices to the idie state. When the
controller is switched on or reset, IFC
goes low for about 100 milliseconds.

Transter NDAC Data Not | This signal is held low (true) by the lis.

Accepted | tener while reading. When the data
byte has been read, lhe listener sels
NDAC high. This signals the talker that
data has been accepted.

Transfer NRFD | NotReady | When NRFD is low (true), one or more

forData | listeners are not ready for the next
byte of data. When all devices are
ready, NRFD goes high.

Manager SRO Service Not implemented in BASIC, but availa-

Request ble 1o the user,
Manager REN Remote | AEN is held low by the bus controller.
Enable The PET/ICBM has a pin grounded
that keeps REN permanently low.
Data D101-8 Data These signals represent the bits of in-
InputQutput | formation N~ the data bus When a
Lines1-8 | D10 signal ic low, it represents 1 and
when high 0.

General GND Ground Ground connections: There are six
control and management signal
ground returns, one data signal
ground return and one chassis shield
ground lead.

Cassette Port
1234658
ABCDEF
Pin# Name Description
A-1 GND Digital Ground
B-2 +5V + 3 VOIts to operate cassetie circuitry only
C-3 Motor Computer controbed + 6V for cassette motor
D-4 Read Read line from cassette
E-S Write Write line cassetie
F-6 Sense | Monitors dosure of any locking type cassette
swiich

Note: Upper and Lower cassatia pins are shorted

Pin# | Functon Description
1 Ground System Ground
2 TV Video Video Out for external displays
3 SRQ Connected to IEEE SRQ
4 EO| Connected to IEEE EOI
5 Diag Sense | Held low causes power up 1o Diagnostic routines
i READ 1 Connected to cassetle 1 read line
T READ 2 Connected to casseite 2 read line
8 Write Diagnostic tape write verify
9 Vert TV Vertical for external displays
10 Honz TV Horizontal for external dsplays
11 GND
12 | GND
A GND
B CA1 Edge sensitive input of 6522 VIA
C PBO PBO-T are independently programmable
D PB1 for Input or Cutput
E FB2
F PB3
H PB4
J PB5
K PBE
L PB7
M cBz2 Special VO pin of VIA
N GND Digital Ground
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VIC 20 Expansion Port

222120191817 16151413121110 9 8 7 6 5 4 3 2 1

ZYXWYUTSRPNMLKJHFEDCESBA

VIC 20 User Port

1 2 345 6TS8 9101112

 mmEmmmmmmmm

ABCDEFHJKLMN

Pinf¥ | Name Description Pin# | Function Description

1 GND System ground 1 Ground Systern Ground

2 CDo Data busbit 0 2 +5V (100 ma maximum)

3 cD Data bus bit 1 3 RESET Cold Start. Memory is destroyed

4 cD2 Data bus bit 2 4 JOY 0 Joystick Switch 0

5 cD3 Data busbit 3 5 JOY 1 Joystick Switch 1

B CD4 Data bus bit 4 6 JOY 2 Joystick Switch 2

7 CD5 Data bus bit 5 7 PEN Light Pen Input. Alsc Joystick Fire Button
B CD6 Data bus bit 6 B SENSE Cassette Switch sense ine

9 COg¥ Data bus bit 7 9 Serial ATN Connected lo Serial Bus ATN Line
10 BLK1 8k decoded FAM/ROM bilock 1 @ $2000 (active low) 10 | 9VAC +Phase| Transformer outpul (50 ma. maximurm)
1 BLK2 8k cecoded RAM/ROM block 2 @ $4000 (active low) 11 GND

12 BLK3 8k decoded FAM/ROM block 3 @ $6000 (active low) 12 GND

13 BLKS 8k decoded ROM black 5 @ $A000 (active low) A GND

14 RAM1 1k decoded RAM block @ $0400 (active low) B CB1

16 RAM2 1k decoded RAM block @ $080C (active low) C PBO PB0-T7 are independently programmable
16 RAM3 1k decoded RAM block @ $0C00 (actve low) D PB1 for Input or Output

17 vV R/W Read/Write line from VIC Chip (high-read, low-wrile) 3 PBE2

18 | CRW | Read/Write line from CPU (high-read, low-wrile) i PB3

19 IRQ interupt Request line to 6502 (active low) H PE4
20 NC J PBS
21 +5v K PBG

22 | GND L PE7

A GND M CB2 Special VO pin of VIA

b CAD Addreas bus bit0 N GND

C CA1 Address bus bit 1

D CAZ Address bus bit 2

E CA3 Address bus Dit 3

F CA4 Address bus bit 4

H CAS Address bus bil g

J CAB Address bus bit

K | CA7 | Addressbusbit? VIC 20 Audio/Video Port
L CAB Address bus bit B

M | CA9 | Addressbusbit9 &

N CA10 Address bus bit 10

P CA1T Addressbus bit 11

H CA12 Address bus bit 12

S CA13 Address bus bit 13

T o2 1O block 2 (located at $9600)

U o3 11O block 3 (located at $9C00)

vV | e02 Phase 2 system clock Pin# Name Description Colour
W NMI 6502 Non-Maskable Interrupt (active low) " Y, g g Red
: EJE:SET 6502 Resel pin (active low) 5 GND System it e

4 VIDL Video Low Black
5 VIDH | Video High White

Colour refers to Radio Shack Fart# 42-2394

VIC 20 / Commodore 64

Serial Port

Pin# Name Descripton
1 SRQ Serial SRQ in (active low)
2 GND System Ground
3 ATN Serial ATN In/Out
4 CLK Serial Clock In/Out
5 DATA Serial Data In/Out
5 RESET | Resets all devices on Seria bus (active low)
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Commodore 64 Expansion Port

2221 20191817 16151413121110 9 8 7 6 6§ 4 3 2 1

ZYXWVYUTSRPNMLEKJHFEDCGCS A

Name | Pin# Descrption

1 GND System Ground

2 +5VDC| Total User Port and Cartridge devices

3 +5VDC| candraw no more than 450ma.

4 IRQ Interupt Request line 1o 6502 (active low).

5 R/W Head/Write.

6 Dot

Clock B.18 MHz video dot clock.

T Vo 1 IO Block 1 @ $DE00-SDEFF (active low) unbuffered /0.

8 GAME | Activelow TTL input.

9 | EXROM | Activelow TTL input.

10 | VO2 I/0 Block 2 @ $DF0O0-SDFFF (active low) bufiered TTL output.
1" ROML | BK decoded RAM/ROM block @ $8000 (active low) buttered TTL output.
12 | BA Bus Available signal from the VIC Il chip - unbuffered - 1 is maximum load.
13 | DMA Direct Memory Access request line (active low input) is TTL input.
14 | D7 Databusbit 7 *

15 | D6 Data busbité *

16 D5 Databusbits *

17 D4 Databus bt 4 *

18 D3 Databusbit3d *

19 | D2 Databusbit 2 *
20 D1 Databusbit1 *
21 DO Databusbt 0 *
21 GND System ground.

A | GND System Ground

B ROMH | 8K decoded RAM/ROM Block @ $F000 buffered.

» RESET | 6502 RESET pin (actve low) buffered TTL out/unbufierad in.
D | NMI 6502 Non-Maskable Interrupt (active low) buffered TTL out, unbuffered n.
E ®2 Phase 2 system clock.

F Al1S Addressbus bit 15 *

H Al4 Addressbusbit14 *

J A13 Addressbus bit 13 °

K A12 Addressbus bit12 *

L A1 Addressbus bit11 *

M A10 Address bus bit 10 *

N AQ Addressbus bit © *

= AB Address bus bit 8 *

R AT Addressbus bit 7 *

S AG Addressbus bit € *

T AS Address bus bit 5 *

U Ad Addressbus bit 4~

v A3 Addressbus bit 3*
W A2 Addressbus bit 2 *

X Al Addressbuisbit 1*

Y AD Addressbus bit 0 *

z GND System Ground

* = Unbuffered. 1is TTL load max.

Commodore 64 User Port

12 3 45 678 0101112

ABCDEFHJKLMN

Pin# | Function Descripton
1 Ground Systemn Ground
2 +5V (100 ma maximum)
3 RESET Cold Start. Memory is NOT destroyed
4 CNT1 Seral Port counter from CIA #1
5 SP1 Serial Port from CIA #1
6 CNT2 Serial Port counter from CIA #2
7 SpP2 Serial Port from ClA #2
8 PC2 Handshaking line from CIA #2
9 Serial ATN Connecied 1o Serial Bus ATN Line
10 9 VAC +Pnase| Transformer output (S0 ma. maximum)
11 9VAC -Phase | Transtormer output (S0 ma. maximum)
12 | GND
A GND
B FLAGZ
> PBO PB0-7 are independently programmable
D | PB1 for Input or Output
E PB2
F PB3
H PB4
J PBS
K PB6
L PB7
M PA2 Special /O pin of CIA
N GND

Commodore 64
Audio/Video Port

Pird# Name Description
1 LUM Luminance
2 GND System Ground
3 AUD Audio Out
4 COMP Composite Video
5 JACK Audio In
6 CHR Chroma out
7 N/C ‘No connection
8 N/IC No connection

VIC 20 / Commodore 64

Joystick Ports

1 2 3 4 5
. Q o Q Q
O O o O
AR (RS 0 |
Pin# Name Description
1 JOY O
2 JOY 1
3 Jay 2
4 JOY 3
5 POTY
(41 FIRE Also the Light Pen input. (C64 port 1 only)
T +aV 100 ma. madmum
8 GND Sysiem Ground
9 POT X

Note: See Memory Map for reading Joystick Ports
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Commodore Disk Specifications

Model D900 D060 8250 BOS0 4040 2031 1541
Drives per Head | 1 2 2 2 1 1
Heads per Drive 6 4 2 i 1 | |
Formatted Storage
Capacity per Unit 747 MB 4.98 MB 2.12 MB 1.05 MB 340 KB 170KB 170KB
Max Sequential Files/ Drive 741 MB 1.94 MB 1.05 MB 521 KB 168 KB 168 KB 168KB
Max Relative Files/Drive 735MB 4.90 MB 1.04 MB 183 KB 167 KB 167 KB 16TKB
Disk System Buffer 4KB 4 KB 4KB 4 KB 4 KB 2KB 2KR
Disk Formats
Cylinders (Tracks) 153 153 17 7 35 35 35
Sectors per Cylinder 128 192 - - - - -
Sectors per Track 32 32 23-29 23-29 17=21 17-21 17-21
Bytes per Seclor 256 256 256 256 256 256 256
Blocks Free 29162 19441 8266 4104 1328 664 664
Tragsfer Rates (bytes per second)
Internal to Unit 5MB 5MB 40 KB 10 KB 40 KB 40 KB -
IEEE-488 Bus 1.2 KB 1.2KB 1.2 KB 1.2KB 1.2KB 1.2 KB -
Access Times (milli-seconds)
Track-To-Track 3 3 5 p 30 30 30
Average Track 153 153 125 i 360 360 360
Head Settling Time 15 15 - - - - -
Average Latency : 8.34 B34 100 100 100 100 100
RPM 3600 3600 300 300 300 300 300
* Track-To-Track: Micropolis 8050 = 30 ms. Tandon 8050 = 5 ms.
** Average Track: Micropolis 8050 = 750 ms. Tandon 8050 = 125 ms.
Physical Dimensions
Height (inches) 5.75 5.75 7.0 7.0 70 5.5 3.0
Width (inches) 8.25 8.25 15.0 15.0 15.0 8.0 7.0
Depth (inches) 15.25 15.25 13.75 13.75 13.75 14.25 13.0
Weight (pounds) 21 21 28 28 28 20) 10
Electrical
Power (Watts) 200 200 60 50 50 40 35
Voltage (all models) 110 - 120 VAC, 60 Hz
L
Disk Utility-Command Set Sector Distribution By Track
Command Abbreviation Format Number of Sectors
Block-Read B-R " B-R: " ch;dr;t;s Track Number 4040 2031 1541
Block-Write B-W "B-W: " chdrt;s 1-17 21 21 21
TR e 18 - 24 19 19 19
Block-Execute B-E B-E: " chidr;s 95 _ 30 18 18 18
Bufier-Pointer BP “B-P:"ch;p 31-35 17 17 17
Block-Allocate B-A "B-A:"drts
- ~ Track Number 8050 8250
Block-Free B-F B-F: "dr:t:s
. -~ - 1= 39 29 29
Memory-Write M-W M-W" adL/adH/nc/data 40—~ 53 27 27
Memory-Read M-R "M-R " adl/adh g; - 64 55 gg
Memory-Execute M-E "M-E" adl/adh ?E: IE . 99
User Command U "ux:ch:drit:s 117 =130 27
131 - 141 25
CH | The channel number in DOS: identical to the Secondary Address in 142 - 154 23
the associated OPEN statement 3 Ty Rt 4
. / D9060./D9090 - racks per reco on
DR The Drive number: 0 (or 1 floppy dual drives) D9060 and 6 on the DA090) with 32 sectors per track

T The Track number: 1 through 154 (depending on the modei®)
S Sector number : 0 through 112 ( depending on the model*)
P The pointer Position for the buffer pointer

ADL | The Low byte of the Address (use CHR$ADL))
ADH | The High byte of the Address (use CHR$(ADL) )
NC The Number of Characters: 1 through 34
DATA | The actual data in hexadecimal. This is transmitted by using the

CHRS function, ie. CHR$(17) would send the decimal equivalent of
hexadecimal 11

X The index to the user table
PARMS | The Parameters associated with the U command (optional)
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User Command Jump Table
Standard | Alternate
Syntax Syntax Function
Ul UA Block-Read replacement
U2 UuB Block-Write replacement
U3 uc Jump 10 $1300
U4 ubD Jump to $1303
U5 UE Jump 1o $1306
U6 UF Jump to $1309
u7 uG Jump 1o $130C
U8 UH Jump to $130F
U9 Ul Jump to $10F0 (NMI)
U: UJ Power-Up vector (reset)




DAM (DIOCK Allocation Map) rormats

4040, 2031, and 1541 BAM Format - Track 18 Sector 00

Byte* Description Data
0-1 Track-Sector of first Directory block 18-00
2 ASCII ‘a’ Identifies DOS 2.6 format 65
3 Reserved for future DOS use 00
4-143 Bit map of available blocks tracks 1-35
8050 BAM Format
Data
Byte# Description BAM 1 BAM 2
Tr38 / 5c00 Tr38 / 5¢03
0-1 Track=5ector of next BAM block 38-03 39-01
2 ASCII ‘¢’ Identifies DOS 2.5 format 67 67
3 Reserved for future DOS use 0n 00
1 Lowest track # mapped in this BAM block 01 51
5 Highest track * (+ 1) mapped in this BAM block 51 78
b « Number of unused blocks on track: | al
=10 Bit map of available blocks on track: ] 51
11-255 (BAM 2: 11-140)Bit map of available blocks on tracks: 2-50 52-T77
8250 BAM Format
Data
Byte* Description BAM | BAM 2 BAM 3 BAM 4
Tr38 / Sc00 Tr3R / 5c03 Tri8 / Sc06 Tr38 / Sc09
0-1 Track-5ector of next BAM block 38-03 38-06 38-09 38-01 (Din
2 ASCIl *¢’ Identifies DOS 2.7 format 67 67 67 67
3 Reserved for future DOS use 00 00 00 00
4 Lowest track * mapped in first BAM block 01 J1 101 13l
5 Highest track * (+ 1) mapped in first BAM block 51 101 151 155
b number of unused blocks on track: 1 51 101 151
=10 bit map of available blocks on track: 1 ol 101 151
11-255 (BAM 4: 11-25)Bit map of available blocks on tracks: 2-50 52-100 102-150 152-154
D9060 / D9090 BAM Format - Track 1 Sector 0 (normal location)
Byte* Description Data
01 Track-Sectar pointer to next BAM block $FFFF =|ast
2-3 Track-Sector pointer to previous BAM block $FFFF = first
4 Lowest track * mapped in this BAM block
J Highest track * (+ 1) mapped in this BAM block
6 Number of blocks unused on this track
i-10 Bit map of available blocks on this track
11-255 Bit map of the next 49 racks
Directory Format 2031 Directory Blocks - Track 18 Sector 01 through 18
4040 Directory Blocks - Track 18 Sector 01 through 18
2031, 4040, 1541 Directory Header - Track 18 Sector 00
= : = — 8050 Directory Blocks - Track 39 Sector 01 through 29
3:. T ) m: e 8250 Directory Blocks - Track 39 Sector 01 through 29
- or . ; .
144-161 Diskette name, padded with shifted spaces e iy m”ff:‘“&“‘“ﬁf““ﬁ;}‘ - i
162-163 Dishistte I nescber er 76, uses all Tracks - Seciors rough 31, then
164 160 Shifted space expands to additional blocks as required, providing
165-166 50, 65 ASCI1 ‘2a’ identifies DOS version and formal unlimiied’ Utrectory sice.
167170 160 Shifted spaces Byte* Description
171-255 00 Not used 0-1 Track-sector pointer to next directory block
8050, 8250 Directory Header - Track 39 Sector 00 - File type
3-4 Track-sector pointer to first file block
Byte* Data Description 5-20 File name, padded with shifted spaces
0-1 38, 00 Track-Sector to first BAM block 21-22 Track-sector of first side sector if RELative file
2 67 ASCII ‘¢ identifies DOS 2.5 format 23 Record length if relative file
3 D0 reserved for future DOS use 24-27 Reserved for future file information
4-5 Not used 28-29 Track-sector pointer for replacement
6-21 Diskette name, padded with shifted spaces 30-31 Number of blocks used by the file
22.93 160 Shifted spaces 32-255 Seven more 32-byte file entries (same as 2-31
24-25 Diskette ID number above, plus two additional unused bytes)
26 160 Shifted space
27-28 50, 67 ASCII *2¢” identifies DOS version and formal Additional Notes
ggﬁﬁ II'EJ ﬂhwﬁ 1 32 bytes per file entry, except the first entry is 30 bytes
. 2 | Total of eight (8) file entries per directory block
D9060 / D9090 Directory Header - Track 0 Sector 0 3 File types are: Scratched Files $00
Da Sequential Files $01
Byte” 2 Description Program Files $02
-1 Track-Sector pointer to bad track and sector list User-Defined $03
=3 00,255 Identifies DOS 3.0 format Relative Record $04
4-5 76, 00 Track-Sector of first directory block 4 | Filetype codes are OR'ed with $80 when file is properly closed
6-7 00, 00 Not used 9 | Track value of 00 in byte zero indicates the lasi used block in
&9 01, 00 Track-Sector of first BAM block the directory. Sector value then shows next byte to use
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Commodore Related Programming Books

Title Author Publisher
SuperPET Related Books.
o

SuperPET System Overview Boswell/Grove/McPhee/Welch | Sam's Books

SuperPET Waterloo 6809 Assembler Cowan/Shaw Sam's Books

SuperPET Waterloo MicroBASIC Graham/McPhee Sam'’s Books

SuperPET Waterloo MicroFORTRAN Dirkson/Welch Sam's Books

SuperPET Waterloo MicroCOBOL Commodore Sam's Books

SuperPET Waterloo MicroPASCAL Boswell/Grove/Welch Sam's Books

SuperPET Waterloo MicroAPL Wilson/Wilkerson Sam’s Books

6502 Programming Books.

6502 Assembly Language Programming Lance Leventhal Osborne

6502 Assembly Language Subroutines Lance Leventhal Osborne

6502 Software Gourmet Guide & Cookbook Findley ?

Advanced 6502 Programming Zaks Sybex

Programming The 6502 Zaks Sybex

6502 Software Design Scanlon Sams

6502 Assembly Language Programming Fernandez/Tabler/Ashley WILY

6502 Systems Programming Windeknecht LB

Beyond Games: Systems Software for your 6502 Personal Computer Skiers BYTE

Top Down Assembly Language Programmer For Your 6502 Personal Computer | Skier McGraw Hill

Machine Language For Beginners Mansfield Compute!
———

6809 Programming Books.

6809 Assembly Language Programming Lance Leventhal Osborne

Programming The 6809 Zaks/Labiak ?

The 6808 Companion James BP

Hardware Related Books.

PET/CBM & The IEEE 488 BUS (GPIB) Fisher/Jensen Osborne

Interface Projects For The PET/CBM Hallgren ?

PET Interfacing Downey/Rogers Sams

Advanced 6502 Interfacing Holland Sams

Programming & Interfacing the 6502 with experiments De Jong Sams

How To Program and Interface the 6800 Staugaard Sams

6809 Microcomputer Programming and Interfacing, with Experiments Staugaard Sams

6502 Applications Zaks Sybex
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Title Author Publisher
Vic 20 Books.
Vic Programmers Reference Guide Sams
Compute’s First Book Of Vic Compute! Books Compute! Books
Compute’s Second Book Of Vic Compute! Books Compute! Books
Compute’s First Book Of Vic Games Compute! Books Compute! Books
Users Handbook to the Commodore Vic 20 Weber WSI
Vie-20 Computer Writing Workbook Adler ARCsoft
34 Vic-20 Computer Programs for Home, School & Office Adler ARCsoft
101 Programming Tips & Tricks For The Vic-20 Adler ARCsoft
Start With BASIC On Your Commodore Vic 20 Monro REST
Vic BASIC: A User-Friendly Guide Zamora PH
More Than 32 BASIC Programs for the Commodore Vic Computer Rugg/Feldman/Wilson Dilithium Press
Computers for Kids-Commodore Vic-20 Edition Larsen Creative Comp. Press
Getting Aquainted with your Vic-20 Hartnell Creative Comp. Press
Vic Graphics Nick Hampshire Hayden
Vic Revealed Nick Hampshire Hayden
Vic Games Nick Hampshire Hayden
Mapping The Vic Compute! Compute! Books
C64 Books.
Commodore 64 Programmers Ref Guide Commodore Sams
Compute!s First Book of 64 Compute! Compute! Books
More Than 32 BASIC Programs for the Commodore 64 Computer Rugg/Feldman/Moore Dilithium Press
Mapping The Commodore 64 Compute! Compute! Books
Pet/CBM Books.
Programming The PET/CBM Raeto Collins West Compute Books
The PET Revealed Nick Hampshire Hayden
The Library Of PET Subroutines Nick Hampshire Hayden
PET Graphics Nick Hampshire Hayden
CBM Professional Computer Guide Osborne Osborne
PET Personnel Computer Guide Osborne Osborne
Hands-On BASIC With PET Peckham Osborne
Compute's First Book Of PET/CBM Compute! Books Compute! Books
PET Basics David Dilithium Press
PET Fun and Games Jeffries and Fisher ?
Mostly BASIC: Applications for your PET Berenbon Sams
PET BASIC | Zamora PH
32 BASIC Programs for the PET Computer Rugg Dilithium Press
PET/CBM An Introduction To BASIC Programming and Applications Streitmatter/Goldstein BRDY
PET/CBM BASIC Haskell PH
PET Fun And Games Jeffries Osborne
A PET In The Classroom Boren Dilithium Press
Instant BASIC Brown ?
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Glossary
[Access Time

Acoustic Coupler

Acoustic Modem

Accumulator

Address
Algorithm
ANSI

APL
ASCII

Assembler

Backup

Bank Switching
BASIC

Baud Rate

Binary Number

Bit
Block
Bufier

Bus

Byte

CPU
COBOL
COMAL
Compiler
Daisy Wheel

Density

Data Transmission Rate

Direct Access

- The time required for a computer to locate and transfer data to or from a storage medium.

- The two rubber cups on an acoustic modem that hold the receiver in place to allow transmission and
reception of data.

- A telephone modem that is not hardwired into the telephone lines, but uses a microphone and
speaker to transmit data to and from the telephone.

- A location within the microprocessor that is used for storage of the result of an arithmetic or logic
operation.

- A location between 0 and 65535 in computer memory.

- A set of rules, usually mathematical, that help in solving a particular problem.
- American National Standards Institute.

- Advanced Programming Language.

- The 'American Standard Code for Information Interchange”. Is an eight level code serial transmission
of alphanumeric code. The first 7 bits represent 128 standard ASCII characters. The eighth bit is a

parity bit for error checking. The eight data bits are preceded by one start bit and and followed by one
or two stop bits.

- A computer program that translates source code, ie. the actual written assembler program, into a
machine readable form, the object code.

- The exact duplication of a diskette by the use of a dual disk drive and the backup procedure.
- A method in which switching between various RAM locations can be achieved through software.
- Acronym for Beginners All-purpose Symbolic Instruction Code.

- The rate of which data is transmitted, which is expressed in terms of bits per second. Baud rate/10
equals bytes per second (approx.)

- A numbering system that uses either the digits 0 or 1 to express all numeric values. The binary digit
is also known as the 'bit’,

~ One eighth of a normal byte, in binary it is either a 0 or a 1 symbolizing yes or no, on or off, etc.
- 256 characters of information, as stored on a diskette. Also known as a sector of a diskette.

- RAM used for temporary storage of data until the data can be accepted by the device it is being sent
to.

- The lines connecting the memory, microprocessors, and other portions of the computer or
peripherals that send or receive data.

- The equal of one character of information, which is 8 bits. Numeric value of one byte can fall between
0 and 255 decimal.

- Central Processing Unit, the microprocessor.
- COmmon Business Oriented Language.
- COmmon Algorithmic Language. Written for Commodore machines in Denmark.

— A computer program that will accept a program written in a language such as BASIC, then convert it
over to a form that the computer will immediately understand, a machine language.

~ A print wheel that uses impact of a solid character to produce its impression. The daisy wheel is
circular in design to allow for the wheel to spin around quickly to the correct character.

- The number of bits in a single linear track measured per unit of length of the recording medium, e.
single or double density diskettes.

- The BAUD rate.

- A method of accessing information from a storage medium, such as a diskette, where the access lime
is not affected by the location of the data on the disk.
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Glossary

_Diractnry

Diskette

DOS

Dot Matrix Printer

Dynamic memory

Dynamic

EPROM

L

EAROM

File

File Type

Flag
Floppy Disk
Flow Chart

Formatting

FORTRAN
Full Duplex

Graphic Plotter

Half-Duplex

Hard—Copy
Hard Disk

Hardware

Hexadecimal

High-Level Language

Impact printer

Increment

Interactive language

Interface

Interpreter

- A list generated by the disk drive of all files currently stored on its diskette.
- A thin, flexible magnetic disk permanently enclosed in a semirigid protective jacket,
- The 'Disk Operating System’ which controls all of the actions of the disk drive.

- A printer head that forms it characters by the use of numerous metal pins to punch out the image
required on paper.

- A form of random access memory that maintains its stored information by constant refresh cycles.
- In a constant state of change. (ie. variables)

— Erasable Programmable Read Only Memory. Is a form of ROM that can be erased by ultraviolet light,
and re-programmed when necessary,

- Electrically Alterable Read Only Memory. Is a form of ROM that will remain constant under normal
operating conditions, but whose contents can be modified by a series of deliberate electrical signals.

- A collection of related records brought together as one, single unit.

- Pertaining to Commodore DOS, there are four different file types. These are PRoGram, SEQuential,
RELative, and USeR.

- A single storage bit used to signal the occurence of a certain condition.
- A diskette

- A logical diagram of the order in which a particular problem is thought to be resolved. Usually
required when complex computer programs are to be written.

- Pertaining to Commodore DOS, is the process of organizing a diskette into specific tracks and sectors
to allow for storage and retrieval of information.

- An acronym for FORmula TRANslating system, a high level computer language.

- In communications, the simultaneous transmission and reception of data, unlike half-duplex.

- A device that connects to the computer, and is controlled by the computers software to draw exact
patterns as determined as the computed X and Y co-ordinates.

- In communications, allowing only one way data transmission or reception at any one single time.
Compares in principal to an inexpensive walkie talkie.

- Refers to any printed output in general.

- A totally self enclosed data storage system. The disk itself is sealed inside the unit, and rotates at
approximately 3500 RPM to allow for high speed access to information. A special feature of this type of
storage system is the vast amount of storage space available in relation to a floppy disk system.

- The actual physical components of a computer system, ie. computer, peripherals, magnetic storage
media, paper etc.

- A numbering system with the base 16 lts digits range from 0 through F.

- A computer language such as BASIC, COBOL, FORTRAN, PASCAL, APL and PL/1, to name a few,
that use english like commands in the design of computer programs.

- A printer which forms its characters by the physical striking of the ribbon and paper.

- To increase the value of by a certain quantity.

- A high-level language that allows execution, modification, then re—execution again, for as many
cycles as required. BASIC is one example of such a language.

- A wiring device to connect two or more devices together in a harmonious existence, where data can
be transmitted or received accurately.

- A computer program that translates and executes each stalement in a program entirely before
attempting to continue on to the next statement in line. This is a built in feature of Commodore BASIC.
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Low-Level Language

Machine Language

Matrix Printer
Memory Map

Microprocessor
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Nibble
Null String

Object Code
Operand
Operating system

Output device
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Parallel

Peek
Peripheral
Pixel

Poke
Port

68 The Transactor, Volume 4, Issue 05

- A program whose execution is activated by the computers operating systems attempts to check its
various interrupt routines. Similar to a water wheel placed in a fast moving river. Very little change in
the flow if the river but the water wheel is allowed to operate.

- An abbreviation for Input/Qutput, or the transmission to and from the microprocessor.

- In assembler, a branch to a section of code other then what the normal program flow would expect.
- In reference to storage capacity, it is equal to 1024 bytes of data.

~ A hand-held, light-sensitive device that is wired directly to the computer to allow the light-pen/
screen positions to be transmitted to the computer for analysis and re-action.

- A computer language, such as assembler, that requires very little translation to become acceptable
by the computer.

- A programming language that is immediately understandable by the computer, therefore not
requiring any translation at all. In reality not a language as such but a coding of binary digits.

- Dot Matrix Printer,

~ A listing of addresses and corresponding functions for all RAM and ROM locations within the
computers memory.

~ The central processing unit of a microcomputer containing the control unit, arithmetic logic unit,
and a number of storage location, all within one small silicon chip.

- A device that MOdulates and DEModulates signals transmitted over the telephone lines, from analog
to digital and vice-versa.

- A video-display, similar to a television screen, that is used for computers and other electronic
devices requiring a stable video output.

— A set of abbreviated commands designed to help make the writing of an assembly language program
simpler for the programmer.

- A number of computers and peripherals connected together through either a form of timesharing
system, or over the telephone lines in a similar manner.

~ A group of 4 bits, or one half of a byte.
— A string variable without any characters in it.

- The compiled, or machine code version of what was originally a source code program.
- The address of a unit of data to be operated upon.

~ The software that controls the execution of all computer programs, the diagnostic system to help in
the debugging process, all input/output, all housekeeping duties of the computer, and all else that go
into the running of the system. In Commodore, the operating system is located in ROM.

~ A device, or one in a series of devices used to collect data from another device. To alleviate confusion,
the printer is an output device when accepting data from the computer to be printed.

- A high-level programming language.

— A type of port or interface that allows all eight bits of data to be transmitted at the same time, each
through a separate piece of wire.

— A BASIC keyword used to look at a position in memory to determine the value located there.
- Any number of external devices that can be used with the computer to increase its productivity.

- One graphic point on the computers screen. The type of computer, the graphic mode of operation it
is in, and the resolution capabilities of the screen determine how high of resolution will be viewed.

~ A BASIC keyword used to store a numeric digit between the values of 0 and 255, within memory.

- A econnection point on a computer to connect an external interface to with some form of peripheral.
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- Programmable Read Only Memory. A memory storage chip that may be programmed by someone
other than the manufacturer. This chip can only be written to once, and becomes a permanent

modification when the process is complete.

= On a full sized typewriter keyboard, or computer terminal, the first six letters in the third row are
QWERTY

- Random Access Memory. As the name implies, this memory is such that access to it can be made in a
total random sequence. When the power is turned off with this type of memory, all contents are lost.

- The operation performed by the computer as it takes in new information from an input device.

- The piece of hardware that can take information from, or write information to a magnetic storage
medium.

- A number of small temporary storage locations within the computer, that are used for such things as
the operating system, and other functions that the programmer may require.

- The number of pixels (points) that can be displayed on a computer screen both horizontally and
vertically.

- Read Gnlj; Memory. As the name implies, the contents of this section of memory can be read from,
but not written to. When the power is turned off, the contents of ROM are retained.

- An area on diskette that is comprised of 256 characters of information. Also know as the block, this
block is read and write compatible, and can be accessed by the experienced programmer, or left up to
the devices of the disk drive itsell.

- A manner in which to read or write data as complete blocks of information, with each byte accessed
in the exact order in which was stored.

- A type of port or interface that allows only one bit of data to be transmitted at a time through one the
data line,

- A computer program and its supporting documentation.

- A high level language program that requires interpretation or translation into a form acceptable by
the computer before processing.

- A form of RAM whose contents are stable as long as the computer is turned on. Unlike dynamic
RAM, there is no refresh cycle required.

- The amount of data that a device can accept for storage, usually expressed in bytes.

- A set of alphanumeric characters stored within memory that can be recalled, modified, or transmitted
to peripheral device such as a printer, disk drive, cassette drive, modem., etc.

-~ The correct grammatical design of a computer program according to the particular rules set down
when the computer language was designed.

- Occurring simultaneously with a regular or predictable time relationship.

- A dot-matrix printer producing its printed characters by the use of a dot-matrix pattern that has
been adapted electrically and healt sensitive paper.

- With reference to a diskette, a track is one circular portion of a diskette surface that is further
subdivided into sectors, or blocks of information.

- An area of identifiable storage space that can be read or altered as necessary. Variable length cannot
exceed 255 characters.

- A form of computer memory that loses its contents after the power has been turned off. Random
access memory, or RAM is an example of this.

- A slore a section of computer memory, or a quantity of produced data on an external storage medium
such as diskette or cassette.

— In order to avoid losing stored data on cassette or diskette storage mediums, write protecting is a
method to stop any unintentional damage.
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MICROSPEC

SOFTWARE MEANS

BUSINESS FOR THE
f COMMODORE 64

When it’s time to get serious, it’s time to boot up
MicroSpec business software. Our complete line
of business software is made to give you some real
applications for your Commodore 64. From data
base management to full accounting software, we
have the package for you.

It’s attention to detail that makes our packages
so beautiful and makes them stand out from the
rest. We realize that most people are first
time users, so we designed all our packages to
be completely menu driven and user prompt-
ed for each input. We also know that most
people use only one disk drive, so we
designed all our packages to virtually
eliminate disk swapping. Other features like
non destructive input routines really make
our software easy to use. But all this doesn’t
restrict you. Pure random access file struc-
ture maximizes your disk capacity and
allows you to bring up any record for viewing
in less.than a second.

In our efforts to put together the best pack-
ages available, we worked on more than the
software. We took the same approach with the
documentation as the software. We made it com-
plete and easily understood for the first time user.

We even provide sample reports in many cases.
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The Demonstration Package, which shows how
each program runs, is available for $19.95. So, if
you’re serious about your 64, call or write for a
complete brochure or go right down to your
nearest computer retailer for a demonstration.

WHEN YOU AND YOUR 64 ARE READY TO GET DOWN TO BUSINESS
GIVE US A CALL

['1c

R

PIEC

P.O.BOX 863085 e PLANO, TX 75086
(214) 867-1333
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INTRODUCTORY PRICE

$109.95

24K BOARD FEATURES:

*Adds 24K Memory (29K with VIC® SK).

MPI INTRODUCES SUPER ACTION MEMORY

EXPANDER BOARD FOR VIC 20*
Adds 24K and 3 Expansion Slots With Switches and Fuse $109.95

*Upgrade Board to 35K by adding IC's and switches
*Memory switchable in BK sections. (No need to remove memory board to

run your other programs).

* 3 expansion slots with switches (Tor game or extra utility cartridges).
* Resef button allows restarting computer without tuming power off

*.5 omp fuse protecied

* Swiich relocates expansion cortridges in memory so that it can be saved on
fope as o backup for your valuable programs. (The unexpandad VIC will not

allow carmicges 1o be saved on ape).

"Write protect switches ollow programs stored in RAM ot ROM location or
enfire Memory to bé protected against accidental write,

*Switch allows memory 10 be moved between RAM ond ROM location
(Usetul for ceveloping your own gomes and saving on tope).

" Gold plated card edge connector
*No other memory expansion needed.

(Expandable To 35K By Simply Adding Memory Chips and Switches)

Pictured Above —
Action Board with all options

24K memory, 3 expansion slots, switches assembled ond tested . .5100.95

Same as above with sockets that allow you to later add your own memory chips 10
bring memory from 24K 035K ... ..............c000 .. .5124.95

Full 35K memory, 3 expansion slots, 3K expander mods, aprom socke!
(switch selectable between BLK 3 & BLK 5) and all switches assembled ond tested
(eprom not included) . .. 5149.95

Bara 35K board with complete instructonandpartslist .. .. .. .. ....530.85

Pnces are in US dollars

COD Orders: 816-444-4651

* Eosily plugs info your VIC, no modificafions necessary,

Saves wear on your VIC 20 since board never neecs 10 be

remowved or power furmed off and on 10 run otmer Topes

or carriages.

* *Dptional 35K memory (40K with VIC® 5K)

.-ﬂ-l-—-l-“
|

1, 1
@/’ - |

VIC 20° is a registerec frademark of Commodore

The Banner Machine™

For the Commodore &4 (with 5
fonts) or the VIC-20 with 24K mem-
ory. * Use on any Epson MX with
Graftrax or the FX and RX printers
* Menu-driven program operates
like 8 word processor. * Makes
siqns up to 10" tall by any length
* Makes borders of variable width
up to 4". = 8 sizes of letters from
MW" to 6% high. * Proportional
spacing; Automatic centenng; Right
and left justifying. 549.95 Tape or
Disk (Specify computer eguipment)

For the Commodore 64:

Space Railder An amazing arcade
simulation. Your mission Is to
gestroy the enemy ships. 319.93

Super Roller Challenging dice
game. Sprnte graphics and sound
Yahtzee-style rules of play. 514.95
Formulator A formula scientific
calculator designed for tasks which
require repetitive arithmetic com-
putations. You can save formulas
and numeric expressions. 539.95

Preschool Educational Programs
ABC Fun; 123 Fun; and Ginger the
Cat with: Addition and Subtraction,
Number Hunt, and Letter Hunt. All
programs have bright color, music,
and action. Each 51495

Microbroker Exciting, realistic
and educational stock market simu-
lation based on plausible financial
events. 534.95 Tape or Disk

Sprite Editor The easy way to
create, copy, alter, and save up to
724 sprite shapes. 594 .95

Cross Reference Generator for
BASIC programs Displays line
numbers in which any word of
BASIC vocabulary appears. Allows
you to change variable name and
ask for lines where it appears, and
more. $19.95 oY

For the YIC-20: —_—

Caves of Windsor A cave adven-
ture game. The object is to restore
wealth and happiness to the small
village of Windsor. 51495

Burger & Fries Fast action joystick
game, Eat the burgers and fries but
avoid the shakes for a top score.
$14.95

Catalog available Dealer inquiries invited

PHOME ORDERS: (T03) 491-6501
HOURS: 10 a.m. to 4 p.m. Mon.—5at.

Cardinal Software

f Dustributed by

Virginia Micro Systems

13646 Jeft Davis Hwy
Woodbndge, VA 29191

Commodore &4 and VIC-80 are registered irademares of Commociore Eleciromncs Lid

Prices are in US dollars.

MIDWEST PERIPHERAL INDUSTRIES

Add S5 for shipping and handling
Mo. residents add 52 % sales tax
Send check or money order 1o

MPI
Box 8123-B
Kansas City, MO 64112

Personal checks — Allow 3 weeks fo clear.

A

Assembler for the
Commodore 64

PAL 64

® easy to learn

® easy to use

* fast ;

* comprehensive
manual

Personal assembly language
by Brad Templeton

alko avallable for the Commodore
4 000 - B.000 - S.000 series

$99.95 from your local Commodore dealer.
For your nearest dealer call:

(416) 273-6350
FRO-LINE

ERENISOFTWARE
755 THE QUEENSWAY EAST. UNIT 8
MISSISSAUGA. ONTARIO L4Y 4C5




IS PROGRAMMING
TURNING YOU INT
A HULK?

Write Advanced Programs Quickly! B2 S THE TOOL
- Tired of writing reams of code? Take a quantum jump into the For The Commodore 64 ™
~ future! Tommorrow’s programmers are using software devel- $65.00
. opment tools such as THE TOOL. THE TOOL lets you make _ (oo
" use of powerful machine language subroutines. Your pro- developed by Micro Application
- grams will execute fast using less code. Input/output routines distributed by BMB Compuscience Canada Ltd.
- and professional looking screens are easily created. 500 Steeles Avenue.
: Milton, Ontario
- Features of THE TOOL include LOT 3P7
+ Screen Design functions which allow controlled input and 416-876-4741
output
~ + High Resolution Graphics with alpha/numeric display Dealer Inquiries Invited
+ Screen Save and Load functions (for hi-res and text screens) Name
* Structured BASIC instructions , e.g. IF THEN ELSE Address
* Programming Aids (e.g. auto, renumber, delete, find, trace, Prov/State Postal/Zip Code
hardcopy)
* 2 keystroke disk commands (DOS support extensions) Order OVISA OMasterCard OCheque
* Game Design Instructions (joy, scroll, screen, colour) Acc# Expiry

Please include numbers above name

Add $2.00 for shipping & handling
Ontario residents add 7% sales tax.

-

A 50 page user manual
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MW-302: VIC-20/649
Parallel Printer Interface.

Works with all centronics type parallel matrix &
letter printers and plotters—Epson, C.ltoh,
Okidata, Nec, Gemini 10, TP-| Smith Corona, and
most others. Hardware driven; works off the serial
port. Quality construction: Steel DIN connectors
& Shielded cables. Has these switch selectable
options: Device 4, 5, 6 or 7; ASCIl or PET ASCII;
7-bit or 8-bit output; upper & lower case or upper
only. Recommended by PROFESSIONAL
SOFTWARE for WordPro 3 Plus for the 64, and
by City Software for PaperClip.

MW-302 . ... Canadian $189.95

Micro World Electronix,; Inc.

3333 S. Wadsworth Bivd, #C105, Lakewood, CO B0227
(303) 887-26871

CANADIAN DEALERS

ALBERTA
Computer Shop of Calgary
3515 18th St. S.W.
Calgary, T2T 4T9
(403) 243-4356

Hindson Computer Systems, Lid.
7144 Fisher St. S.E.

Calgary, T2H OW5

(403) 252-9576

TJB Micro Systems, Lid.
10991 124th St.
Edmonton, TSM 0H9
(403) 433-3161

BRITISH COLUMBIA

Conti Electronics
7204 Main Street
Vancouver, V5X 3Y4
(604) 324-0505

ONTARIO

MGI Computer Corp.
1501 Carling Ave.
Ottawa, T1Z 7M1
(613) 722-1000

Richvale Telecommunications
10610 Bayview (Bayview Plaza)
Richmond Hill, L4C 3N8
(416)884-4165

SASKATCHEWAN

Micro Shack of West Canada
607 45th St. West
Saskatoon, S7L 5W5

(306) 244-6909

COMMODORE USERS

Join the largest, active Commodore
users group in North America and get—

— Accesstoclub library of over
3000 free programs.

— |Informative club newsletter.

— The latest information about
the PET, CBM: VIC, Super-
PET and Commodore-64.

Send $20.00 ($30.00 overseas) for

Associate Membership to:

Toronto Pet Users Group

Department “M”
381 Lawrence Avenue West
Toronto, Ontario, Canada M5M 1B9

EW

Béﬂf'n Utilitl)é for 61:2&
POWER 64

seasy to learn
*easy to use

eprogram faster and
more efficiently
with better results

*MOREPOWER
included FREE

Puwegul Programmer's Utility
empleto
Mandal by jim Bocterheld

$99.95 from your local Commodore dealer.
For your nearest dealer call:

(416) 273-6350
PRO-LINE

EEEENIBOFTWARE
735 THE QUEENSWAY EAST, UNIT 8
PMISSISSALUGA, ONTARIO (4Y 405




( = _Intelllgent Software

for the Commodore computers
Catalog 5/1/83

|

My line of programs (such as It Is) consists of the following products.
All are written for Commodore computers: any of my programs will
load and run without modification in the entire line (including older
PET"s).

1. Word Processor; $25. it includes the foliowing features: VERY fast
file routines, including a disk file catalog: automatic form handling
on fractor- or friction-feed printers: fully imbedded margin, justifica-

] tion. spacing, formatting, and paging controls; block commands
, and error-rapping in editing mode; and a spool routine (formatted
output to disk for later mass printing). | believe WIP Is the most
thoroughly tested. user-orented word processor avallable at this fime

STOC K H ELPERTM at anywhere near the price. for any machine. Requires a minimum

of 10k of memary (Bk axpansion on VIC). and a printer.

vl AR R e 5 o

& 2. Copycaic; $20 (515 If ordered with another program).

s .Commodore 64 and VIC-20 - el bt s romd]
= _ are becoming extremely popular for use on personal computers. It
¢ Stock HELPER is a tool to maintain a history of stock I allows the UE 10 set up a visibie grid of numbers on the screen, and
2 ; prices and market indicators on diskette, to display use the screen-edifor fo make changes in the grid. with the totals
| charts, and to calculate moving averages. Stock reflecting f::a changes. R;.uru &k RAM (3:: expansion on VIC);

: : " nd smaller version available for unexpanded VIC.
;E;;Ef fﬁ?mﬂﬁlm;';di;g:;sby . e 3. Baseball Manager; $30. This program maintains compiete bat-
: ting siatistics for a baseball or softball league of up to 250 players.
Stock HELPER |Is available on diskette for: It generales reports on a player. feam. or the entire league (in-
Commodore 64 $30.00 ($37.00 Canadian) Cluding standings). It requires a minimum 10k of RAM: a prinfer is sug-
VIC-20 (16K $27.00 ($33.25 Canadian) Qesied but not required.
) r _ - 4. Inventory; $30. A general-purpose perpetual inventory control
plus $1.25 shipping ($1.55 Canadian) program. i produces a variely of reports, Including order forms:
The VIC-20 version only charts 26 bi-weekly periods rather than Tm are supporied. Requires 10k of RAM; a printer Is
e All programs: support casseftie and disk files and the CBM printers
inc. (easily modifioble to other printers), come on cassette, and include
. 5 (M)ag I'EEHblE software, inc documentation. Prices inciude shipping: Calif. residents aad 6°. All
: 5925 Magnolia Lane * Plymouth, MN 55442 programs are copyrighted by the author: those rights will be enforc-
(612) 559-1108 ed. Programs avallable from:
: Siientitne OF a7 VIS0 b T R A T 1 William Robbins, Box 3745, San Rafael, CA 94912

Disk Software for the Commodore 64™

JOT-A-WORD"

A computerized version of the old five letter word
game. Simply pick a secret five letter word (one of the
almost words contained on the disk) and then
play against the Jot-A-Word Genie or simply play a
solitaire version. Start by typing in a five letter word.
The Genie responds by telling you how many letters
your guess and the secret work have in common. Don't
try to cheat, because the Genie is too smart and it will
not accept non-words or continue a game that you have
given it wrong scores. This is a simple but stimulating
game for ages 9 to senior citizen. A real challenge to
your intellect, reasoning powers, logic and deduction
skills. It's simply hard to beat; as a fun and educational
experience! Graphics and music add to the enjoyment.

'.F.-l-'-"l— =8

MIE'D  1342BRT.23
‘\IAE’ BUTLER. N.J. 07405

inquiries nvited - 201-838-9027

Prices are in US dollars

“The Genie is hard to beat!”
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Here is your chance to play golf on a championship course without all the
headaches of getting a tee time, waiting for that slow foursome ahead of you,
losing balls, getting rained out or spoiling a good handicap. This game may be
played in the privacy of your home or in a clubhouse lounge for the enjoyment of
many members. A challenge to even the best players, this game requires a high
degree of practice, expertise and accuracy to attain a good score.

PRO GOLF Features :

» A full range of golf clubs (driveway, fairway wood,
wedge and irons 2-9)

* Realistic shot distances depending on club and
swing

* The ability to hook or slice a shot

* Up to 4 players in one game

* Detailed, colourful screen layouts of 18 different
holes (tee, trees, sandtraps, rough, water, out of
bounds)

* Simulated ball reaction to course hazards (e.g. ball
bounces off trees)

* Hole distances, par, yards to green,strokes taken
on hole, total strokes per round and player totals
displayed

¢ A full screen enlargement of greens for putting

¢ Accurate putting simulation for angle and distance

* Practice of real golf skills - club selection, type of
shot (normal, hook, slice), length of swing, special
shot strategy (e.g. chipping, getting around or over
trees, water, sandtraps)

PRO GOLF
For The Commodore 64
$34.95

written by George Adams

distributed by BMB Compuscience Canada Ltd.
500 Steeles Avenue,
Milton, Ontario
LOT 3P7
416-876-4741

Dealer Inquiries Invited

C ahia R Am vPleie e e
Address e\ E T SN
Prov/State Postal/Zip Code

OMoney Order OVISA [OMasterCard OCheque
Acc# Expiry

Please include numbers above name

Add $2.00 for shipping & handling
Ontario residents add 7% sales tax.

|
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Let The SWART 64 Ierminal
e [)o The DRIVING

o matter which direction you wish to fravel in, experience
the advantage of computercommunicationswithThe 7

""_.-""

SMART 64 Terminal. Discover the program that puts you /
an the Right Road ro: Public-Access Nerworks, Universiry
Systems, Private Company Computers and Financial Services.
The SMART 64 Terminal designed with Quality-Bred features, o
Affordable Pricing. . . And Service. x-
S0 why not fravel the communications highways the SMART way!
Accessories included:
w Sebcﬂve Storage of Received ] Lka—ﬂegr}ed Fi %m 4:’3}-:, [] FormartredLines.
screen Co ors, Frinrera [ ] Review, Rearrange, Print Files.
[] Afarm limer. Modem Serting. -
[ 400r80Col. Operartion®, (] Screen Print. H f'ﬁ:f ﬂﬁﬁé%ﬂm 1
O Auro-Dial. [ Disk Wedge Built-In!
l [] Adiusrable rransmit/receive rables allow cusiom requirements. These and orher fearures make The SMART 64 Terminal
the best choice for grand rouring relecommunications.
*Commodore 4 reglsrered rrodemank M ":RDTEGHNIG
o decier avaiooiny, AN ESOLUTIONSE
ok el o Call (203) 389-8383 ] ¢ 0. sox 2940, New Haven, Ct. 06515

Prices are in US dollars

JOIN THE
COMPUTER
REVOLUTION WORD INVADERS
WITH A MASTERY e (FLIGHT
OF THE KEYBOARD! I SIMULATOR)

In the age of the computer, everyone .- CARTRIDGE
from the school child to the Chalrman of - = FORTHEVIC20
the Board should be at home at the == ST S : $39.95
computer keyboard. Soon there will be  [EESSENE | JOYSTICK REQUIRED
a computer terminal on every desk and SERt A

inevery home. Learn how to use it right
..and have some fun at the same time!

Rated TH.E HESTuduFaﬂonnlpmgnm for the VIC 20™ Put yourself in the pilot's seat! A very challenging
by Creative Computing Magazine realistic simulation of instrument flying in a light
plane. Take off, navigate over difficult terrain, and

TYPING TUTOR PLUS WORD INVADERS land at one of the 4 airports. Artificial horizon, ILS,

The proven way to learn touch typing. and other working instruments on screen. Full air-
craft teatures. Realistic aircraft performance

COMMODORE&64 TEPB*TLQS COMMODORE 64 Disk $24.95 stalls/spins, etc. Transport yourself to a real-tirﬁe
VIC m{UMIPﬂMHd} TIPO $21.95 adventure In the sky. Flight tested by professional
Typing Tutor plus Word Invaders makes learning the keyboard easy and fun!  PIOIS and judged "terrific"'!

Typing Tutor teaches the keyboard in easy steps. Word Invaders makes typing Shipping and handling $1.00 per “
practice an entertaining game. Highly praised by customers order. CA residents add 6% lax.

“Typing Tutor is great!"’, “'Fantastic”, ‘Excellent”’, High quality'’, '‘Our children

(ages 7-15) Iterally wait in line to use it. "', "'Even my litile sister likes it" "'Word In- CAD nu
vaders is sensational!"’ ‘1‘ =
r.:uﬂnrnur comment says itall...
.t was everything you advertised it would be. In three weeks, my 13year old
snn who had never typed before, was typing 35 w.p.m. | had improved my typing I: T I/l//4 R 5

speed 15 wp.m. and my nusband was able to keep up with his college typing
class by practicing at home.' P.O.Box 9403, San Rafael, CA 94912 (415) 499-0850

Programmers: Write to our New Program Manager conceming any exceptional VIC 20TM or Commodare 84TM game or other program you have developed.

alavehly
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REAL-WORLD INTERFAGES
FOR COMPUTERS

ANALOG AND DIGITAL INPUT/OUTPUT

The BUSSter line of analog and digital prod-
ucts was designed to collect data and to
output signals to laboratory and industrial
equipment in conjuncltion with a microcom-
puter system. These powerful sell-contained
modules reduce a computer's workload Dy
prowviding read or write operations to external
devices. They are conirollied as slave inter-
faces to real-world physical applications
Control is over an |IEEE-4B8 (GPIB) bus or
RS-232 port. The internal bufler and timer
provide flexibility by allowing the BUSSter to
collect data while the host computer is busy
with other tasks. All units have a timer which
operates from .01 seconds to 46 hours.

®» BUSSter — G4 channel digital input
module to read 64 digtal signals. Built-in
bulfer . s ; .. $495.00
» nussm BM - Ed channal ulgnamumut
module to send 84 digital signals . . £495 00
e BUSSter C84 — 64 channel digital input/
output module to read 32 and write 32 digital
signals. Built-in bufter............. 549500

® BUSSter D16 — 16 channel analog input
module to read upte 16 analog signals with 8

| bitresolution (%) Built-inbuffer . $49500

® BUSSter D32 — 32 channel version of the
D16.. : ¥ ..$595.00

. ELISEH-I E4 — 4 cnannel analug outpu!
module to send 4 analog signals with 12 bat

rasolution (D6%) £495 00
¢ BUSSter EB8 — 8 channel version of the
B, e enee s 9995.00
e BUSSter E1 u -1 Echannea version of the
el s 0 £655.00

Agdd the su."l'm GfurlEEE dEErGP!EJm R for
RS-232.

All prices are USA only Prices and specifi-
cations subject ‘o change without notice

30 DAY TRIAL —

Purchase a BUSSter product. use it and i
you are nol completely sahshed. return 1
withun 30 days and recewve a full refund

US Dollars Quoted—310 Stupping & Handling
MASTERCARD ' VISA

[cmcC]

Connecticut microComputer, Inc.
INSTRUMENT DIVISION

36 Del Mar Drive ® Brooxfield, Ct. 06804
(203) 775-4595 TWX: 710-456-0052

For your Commodore 64

For only $12.95 each, our CURSOR
64 tapes are your best buy for the
Commodore 64. They take advantage
of the color, sound, and sprites thal
make the B4 such a delight to use.
Most of our packages include three
excellent Basic programs on one cas-
selte tape. The programs are not copy
protected, s0 you can locok at the
source code, and learn how to make
the 64 do its tricks.

We don't have room to describe all
25 of our CURSOR 64 programs here.
Ag a sample, you may want to order
tape 64-5 with the exciting Godzilla
program. You'll be challenged as you
iry to save Tokyo from from the ram-
paging Godzilla. Or try ta MFB 64-3 with
the popular Miser text enture that
will take you hours to solve (even if you
cheat and read the program source).

We have super programs for the
VIC 20, such as Dungeon ($12.95), a
visual adventure for 16K VICs. Our
VIXEL programs are also popular with
VIC owners. And, we still sell all 30 of
the original CURSOR cassettes for the
original PET and CEM.

Call or write for a catalog today. Be
sure and tell us whether you have a 64,
a VIC, or a PET. We welcome credit
cards, and ship most orders the same
?E#t gry are received. Dealer inquiries
n .

CURSOR 64, Box 6905
Santa Barbara, CA 83110
805-683-1585

LPRO

UNTER'S
GANIZER

ﬂ!.

: 'Tﬂ‘ﬁwnss

R “‘ﬂﬁ definition

Ip 4
winting with total
i w record selection

NE SOF TWARE LTD

418 273 6350

mmmu EAST. UNIT 8
MISSISSALGA. ONTARIO CANADA_L4Y 4C5




Finally! an Atfordable Full-Size, Full-Feature PRINTER
| $229.95!!

For your VIC-20®, C-64® %0
AT Rl® | I-I t.?ll- = ..’}. |

BASIC PRINTER
Requires one

Centronics Parallel Types
tion Below)

And RS-232 Serial Types

FEATURES:

e Full graphics capability.

® Inthe graphic mode, a column of
graphic data can be repeated as many
times as you want with a single command

e Double width character output under
software control (S char. per inch).

* Print position addressable by character
or dot (positioning control).

e Graphic character and double width
character modes can be intermixed on

a single line. Any of these Options allow you to connect and print - cables included.

TR e e o APROPRINT-2064 ™ (pictured) . .. .Add: $35.95

data is lost due to overflow. Commodore VIC-20 & C-64 - Cablé Included.

e Self-test printing mode. APHOPRINT sl YN o a5 5e 50 Lo Add: $45.95

For all Atarl - Cable included.

* Paper width is adjustable up to 10 inches.

Standard plain paper. APHOPRINT T YR b, o Add: $29.95
e 50 cps print speed. RS-232-Serial - Name your computer
e B0 characters per line. APHOPRI"T‘BOOO e o o R ol Add: $2995
® 5 x 7 dot matrix. Centronics type Parallel - Name your computer
e Full 2 yr. Warranty. ADD: $8.00 shipping (cont. USA), $25.00 (Canada, HI, AK)
® Foreign character sets (All other foreign orders Add $55.00 (shipped by Air)

For U.S., UK., Sweden, and Germany.

The ONE VIC-20® Memory Expansion Board that DOES IT ALL!

Maximum Memory allows you to use more powerful programs for:
e EDUCATION » ENTERTAINMENT « MAILLIST
e BUSINESS APPLICATIONS « FINANCIAL RECORDS

Tn*dhﬂ:wfﬂlﬂﬂ"mmﬂ
RN have o m 15k Mamory Expanssos, an
APROPOS TECHNOLOGY m Eqﬂugnl?mu . THEM you weouid
s & bl Boand AAkLAY = Funy ekt

/""""’"" ONE piece . & ABOUT HALF THE PRICE!

Verylnw ﬂ‘.’?{: ﬁ?mﬁdﬁm
paatey, BLK 3 (B Adr, 24570-32767)
avarrml RLKE AOORD-AGT 51, nlevswn/ dinalires
. - :lm jil:lﬂll—-lﬂﬂﬁ
B pertact rvestran o family and yourssdl
Totaby self nT:nunh;r-d i uﬁwmw EE#FIIII el g
R i -
S—— mmmuwv at TS oW prce * Buill-in slectrcal Fuse o protect eauinmen

rrcakeneg il 4 MILIST for eseny VIC horal

s Toally seif-contzined Mo extenal powar sy
s

Memory s ‘ % SPECIAL LOW PRICE! + w0 (2) axermon comects ahow ANY a0
. —— Only $149.00 Bl carryes s dmdesdemprc b
wﬁmp . MMLE-‘M.MM-H o Wiary low paowsssr coaienotion | 0TS e sl
BultinRESET ' e :.:umm.l:-rnumudhm -mem-u-
5 ' %\ 10 DAY MONEY-BACK GUARANTEE * Compiete Operaiing Manual
Fuse piotected| ‘a\ g Hmﬁﬁﬁmmmm * 8 month pats and lebor wamasly lo gl
E-mwm mrrr-;lﬂ:-nr:' RAMAX Jr.™ ® Faciony service.
WORrTT RNy m:nﬂmﬂl.tw Lt T N WY .
| ichanticsl ALY ™ bary VIC-20 il S (AT -
TO ORDER: -mmlur_add“:ﬂ'rmrm tain conbguramons of the memory |1 @ Cerain jares
mnmmmmmmhu will only nun or the unespandad VIC while cthars
Sand Check or Money Order For the Total ALK 3 with Ir 10 gt tha hul compiarment of Wwﬂhmﬁm&
Calif. resicents add 6% lax WE SERVICE WHAT WE SELL memory! nmmﬁmmummm
Or Contact your Local Dealer VIC-20 & Commodore-64 are registered Shiopi ﬂl‘lff":lﬂ.[ﬂ mﬁw-ummrw.
m .36.“4 rademarks of Commodore Intermational ng luded
sca(805) 482 Atari is a trademark of Atari Inc.
J—— B
T :
E' All Prices U.S. Dollars mnms TECHHOM APHDSPMD‘H mﬁrhmrmﬂm
1071 .ﬁ i“““ﬂ A““ COMBINANon) XpANSION CONNeon - PuS ke protecion - plus aresst Dulon! .\ G54 OF

DEALER INQUIRIES WELCOME camar“ln' CA 93010 Shipping inchuded

APROPOS TECHNOLOGY



MICROCOMPUTER
== SUPPLIES <&

FREE CATALOG!

UTILITIES, GAMES, AMATEUR RADIO
wow |PISKETTES FROM|  snhop FOR THE VIC 20 AND COMMODORE 64
Guaranteed 1 0!$25_00 Going
S.S. S.D e
DYSAN
$§T§§E’E $33.00 per 10 104/1D SS/DD Soft $54.00 per 10 NEWITEM...
3491 DS/DD $45.00 per 10 104/2D DS/DD Soft $76.00 per 10
3481-2 SS/DD 2 Pack Maller $8.00 plus 75¢ postage ' C64 WORLD CLOCK - gfﬂphic map
O i hta an Bt o USRS showing time in cities across
‘N’ wu" attes S50 eanc
F”s Pac, hﬁld:m S;A"dI;II:;::tH L ?.IH: -;E the world Tape $ 7.95
Banks, hold 10 5%" t :
EII::ttchhlrun?En‘saa, cmlgu :'.I'I' :;qu; $4.50 each P Disk $10.95
EPSON RX80 Printer $525.00 (+ $2.00 shipping - US. Currency)
EPSON FXBO0 Printer $850.00
EPSON FX100 SCALL
gg;%gh::gltlng;lgntﬁ' heel Printer: ;EBM(-;
COMREX Monitors, 8 models from $198.00 Over 30 other programs!
MXE0 Ribbons $14.50 ; _
' WRITE OR CALL FOR FREE CATALOG Low prices! Excellent service!
To order; Send money order, Cerniied cheque, personal cheques musl cles
e o e o, ke B0 o S |
e resiiaia pS PR ST, RAK Electronics
INTERNATIONAL MARKETING PO. Box 1585
SERVICES Orange Park, FL
P.O. Box 522, Boucherville, Quebec, J4B 6Y2 32067-1585

(514) 655-9232

Open your mind
P P —

personality Hypnotist
g Y O o

1983 PATRICK J. WILLIANS

This
Space
Could

Be

|

Reveal secrets of the mind. Behavior Modification.

Use your Commodore 64 system to Use your Commodore 64 system to F r

analyze yoursell, your spouse, your change your behavior patterns 0

date, relatives and friends. Discover through computer hypnosis. Discover

your personality type, career how to communicate with yourself, on Y '

potential, behavior tendencies, a conscious and subconscious level. 0 u =

values, and the people with whom you Program your own post-hypnotic

will be most compatible. This program suggestions. The PSI Bioteedback

requires the use of a “joystick”. Device is included with this program. Kelly M. George

Price $32.95 Disk ($27 95 Cassette). Price $87.95 Disk ($79.95 Cassette). Advertising Manager
416 876 4741

Get this software _-H PSYCOM 2118 Forest Lake Drive

at your local dealer L é SOFTWARE Cincinnati, Ohio 45244 USA

or order direct from: H$s INTERNATIONAL Telephone: 513 474-2188
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TELSTAR 64

Sophisticated Terminal Communications Cartridge for the 64

"PFO" 100 00D CP D1 D2 BELL 12:30:00 10:14:36
(TELSTAR's Status Line)

Don't settle for less than the best!

* Upload/Download to/trom disk or tape.

« Automatic File Translation.

e Communicates in Industry Standard ASCI|.

« Real-Time Clock plus Alarm Clock.

* Line editing capability allows correcting and resending long command lines
* 9 Quick Read functions

« Menu-driven

* Sjmilar to our famous STCP Terminal package.

* Works with Commodore Modems and supports auto-dialing.

The best fealure is the price — only $49.95 (Cartridge and Manual)

Machine Language Monitor Cartridge
for the CBM 64

More than 20 commands allow you to access the CBM 64's Microprocessors
Registers and Memory Contents. Commands include assemble, disassemble
registers, memory, transfer, compare, plus many more.

Someday every CBM 64 owner will need a monitor such as this
Cartridge and Manual — $24.95

il VR R e nA 1 el R e e e

v SRR N TV,

C 64

PROVINCIAL
PAYROLL

A complete Canadian Payroll System for Small
Business.

¢ 50 Employees per disk (1541) e
Calculate and Print Journals e Print
Cheques e Calculate submissions
summary for Revenue Canada e

Accumulates data and prints T-4s e Also
available for 4032 and 8032 Commodore
Computers.

Available from your Commodore Dealer.

Distribasted by:

ICROCOMPUTER
SOLUTIONS

n 1262 DON MILLS RD. STE. 4

DON MILLS, ONTARIO M3B 2W7
TEL: (416) 447-4811

8Kin 30 Seconds
for your VIC 20 or CBM 64

1 you own a ViIC 200r 2 CBM 64 ond have Deen concarmed
about ihe Megh Codl Of O disk 1o shore your progroms on
worry voursed no longar Now thars's the RASEIT The RABBIT
COmad N O Comapa ond of amuck, much lower phice
than fhe averoge disk And speed . this is one fast RABEIT
With the RABAIT you con bad ond sicre on vour CBM
DTCEENe ON 0K CrOgRam in Oimos JU saConds, Companad
1o the currert 3 minules of o VIC 20 or CBM 64, almost o3
ozt osthe 1541 disk crive

The RABBT i o 1o indal, ollows one o Append
Basc Programe, woiks with or without Expansion
Mamary, and providas wo dala file mooes The
RAEBIT is not only fast but reliotle

[The Rabbit for the VIC 20 containsan expansion cor
neckor sOyou Con simuitaneoushy use your memary board etz ) 53995

MAE NOW $50.95 / \
FOR LESS! ‘AL

For CBM 64, PET, APPLE, and ATARI

Now, you can have the same prolessionally designed Macic
Assambler ([Editor as used on Space Shuttle piojeck
® Designed o improve Programmer Productivity
® Smidr QX and CommMands - NO nead 10 releam peculiar
E:Hne& and Commands when you go from PET 1o APPLE 10
# Coresucent Assamibiar Foitor - No naad ie oo ha Eritor then
tha Assembier, ihen the Editor. elfc
¢ AlscincludesWord Processor. Relocaiing Loode:, and much
Miora
& Powerlul Ediior, Mocros, Conditional and Inercclive
Assembly. and Aule - 20r0 page oddessing
still not convncad send for our free spec sheet!

3239LindaDr.
Winston-Salem,N.C. 27106
(919) 924-2889 (919) 748-8446
Send for free catalog!

Prices are in US dollars,

TYPRO

DATA MANAGER & WORD PROCESSOR

For COMMODORE 8032 Computer — 8050/4040 D .

NOW AVAILABLE FOR THE COMMODORE 64
DATA MANAGER

Number of records is only limited by your disk
capacity. Up to 50 fields per record. Maximum of 75
characters per field. User formatted. Screen editing.
Sort and search feature. Pattern match search.
Selective field printing and formatting. Form letter
addressing. Mailing list and mailing label printing.
Format for fanfold Rolodex and index card printing.

WORD PROCESSOR

Screen editing. Automatic line length set. Add, move
ordelete text. Global edit. Page numbering and titling.
Form letter addressing. File append for printing.

BOTH PROGRAMS ABOVE, ONLY $89.00

* Commaodora 64 15 a trademark of Commodore Electronics, Lid

Also for Commodore 64 and 8032
AMORTIZATION SCHEDULE___5%30.00 (Disk)
INVENTORY MANAGEMENT __$55.00 (Disk)

All software is fully supported for updetes and revisions
for up to six months after purchase.

Specify Computer model number and Disk model number.

INPUT SYSTEMS, INC.
25101 S$.W. 194 Ave. Homestead, FL 33031 (305) 245-3141

DEALER INQUIRIES INVITED
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Features:

19 Keys, each of which may have 3 sep-
erate definitions!

1{‘ i‘ ‘ .’ Complete documentation including pro-
gram listings!

Works on the VIC20 (Expanded) and C-64
computers!

Compatible with most existing software!

Great for use with business programs and
electronic spread sheets!

a
|
|
|
|
|

Ideal for machine language programmer!

VISA & MASTERCARD WELCOME Dealer Inquires Invited - (316) 265-9858
GOSUB International - 501 E. Pawnee - Suite 430

Prices subject to change Wichita, Kansas 67211

*C-64 and VIC 20 are registered trademarks of Commodore International

We’'ll back you up!

ATTENTION COMMODORE 64 OWNERS

If you own a disk drive then you'll need “The
Clone Machine”. Take control of your 1541 with this
package that includes:

1.) Complete and thorough users manual
2 )C tmth one or two drives
ofnvasti ate and back-up many

'PROTECTED" disks
4.) Copy all file types including relative types

5.) Edit and view track/block in Hex or ASCII
6.) Display full contents of directory and print 0

7.) Change program names, add, delete files

with single keystroke
8.) Easy disk initialization
9.) Supports up to four drives

LI 5 Special intro

Dealers & Distributors CALL (201) 838-9027

Inquiries Invited

P.O.Box 113
Pompton Plains, N.J.

Pricas are in US dollars

[ 1]




and

with a difference!

Unexcelled communications power and

compatibility, especially for professionals and

serious computer users. Look us over; SuperTerm

SNt just “"another terminal program. Like our

famous Terminal-40, it’s the one others will be

Judged by.

* UP/DOWNLOAD FORMATS -CBM, Xon-Xoff,
ACK-NAK, etc.

- DISPLAY MODES — 40 column; 80/132 with
side-scrolling

« EMULATION — 4.2 popular terminal protocols

= FUNCTION KEYS — 8 standard, 52 user-defined

BUFFERS — Receive, Transmit, Program, and Screen

EDITING — Full-screen editing of Receive buffer

FILE CONVERSION — ASCII to PGM, PGM to ASCII

PRINTING — Continuous printing with Smart ASCII

and parallel printer; buffer printing with other interfaces

or VIC printer

* DISK SUPPORT — Directory, Copy. Rename, Scratch,
etc.

* FLEXIBILITY —Select baud, duplex, parity, stopbits, etc.

L] L] - L]

Program options are selected by menus and function
keys. For maximum convenience, an EXEC file sets
options on start-up. Superferm may be backed-up for
safety. Software on disk or cassette, with special
cartridge module.

Write for the full story on SuperTerm; or, If you
already want that difference, order today!

Requires. Commodore 64 or VIC-20, disk drive or Dalasetie, and
compatibie modem. VIC version requires 10K memory expansion. Flease
specity VIC or 64 when ordering

Just need UP/DOWNLOAD?

If you don't yet need SuperTerm’s power, perhaps
Terminal-40 Plus (VIC| or '64 Terminal Plus is right for
you. We took our top-rated, smooth-scrolling terminal
programs, added up/download, disk commands, and
even more convenience. Then we put them on disk for
fast loading, just like you wanted. Need we say more /

Only 549.95 (VIC version requires EK mem exp)

FS Traage in your onginal Terminal-40 or ‘64 Terminal and
deduct 510.00.

VIC 20 end Commodore B4 are trademarks of Commodore BElectronica, Lia

. Send for a free brochure.
@16_’-3::"'72"; MAIL ORDER: s 51 s
Pl MICRO b, ST e Pt

7311 WEST 72nd ST. » KANSAS CITY * MO * 64114

PRO-LINE

ENRERIISOFTWARE

A CANADIAN COMPANY

designing,
developing,
manufacturing,
publishing
and
distributing
microcomputer
software

DEALER ENQUIRIES WELCOME
AUTHOR'S SUBMISSIONS INVITED

CALL OR WRITE

416) 273-6350
RO-LINE

ENERNIISOFTWARE
755 THE QUEENSWAYT EAST, UNIT 8,
MISSISSAUGA, ONTARIO L4Y 4C!

Prices are in US dollars




ZANIM
SYSTEMS

P.O. Box 4364
Flint, Michigan 48504
(313) 233-5731
(313) 233-3125

HOME CONTROL FOR YOUR VIC UNDER $200

The ZCM-1 is the Master Control module that provides the interface between your computer and our
line of Zanim Application Modules. Up to 15 Application Modules can be piggy-backed to the ZCM-1
Master Control module. The ZCM-1 is compatable with any standard RS-232 (serial) interface. A special
Master Control module, the ZCM-1V is available for the VIC-20 and Commodore-64 computers.

“The ZCM-1V is available for VIC-20 and C-64 users.
VIC/C64 $129.95

RS-232 $149.95

ZAM-1 is the home control interface module that provides a fully versatile computer controlled en-
vironment. ZAM-1 can control up to 256 different lamps and appliances in your home or business pro-
viding you with an effective and easy to implement energy management and electric control system.
Mo special modifications are necessary to your building as all control signals are sent over your ex-
isting wiring. ZAM-1 can be programmed in BASIC or optional home control software is available.
ZAM-1 requires one ZCM-1 Master Control module.

*The ZCM-1/ZCM-1V Master Control module is required to use the ZAM-1 Home Control module.
$169.95

The ZAM-2 allows your computer to continuously monitor up to 15 different doors or windows around
your home or business. ZAM-2 is a basic building block in a complete computer controlled home securi-
ty system. With our ZAM-1 Home Control module, you can have a fully integrated security and en-
vironment control system. Upon an intrusion, your computer can take the action most appropriate,
whether that is to ring an alarm bell, flash all the lights around your home, or dial the police.

*The ZCM-1/ZCM-1V Master Control module is required to use the ZAM-2 Security module.
$179.95

The ZAM-3 is a complete telephone answering and dialing system, I1 is capable of taking the phone
off-hook and dialing a number under computer control or of answering the phone when it rings. With
the ZAM-1 Home Control module and the ZAM-2 Security module, the ZAM-3 Phone Dialer module
can be integrated into acomplete home or business sacurity/monitoring system. Applications include
security, auto phone dialing, and computer-answering systems.

*Pulse dialing option is available as ZAM-3P. $199.95
*The ZCM-1/ZCM-1V Master Control module is required to use the ZAM-3/ZAM-3P Phone Dialer module.

SERIAL OR PARALLEL _—
(CENTRONICS) PORT SWITCHER ||& g e -

(313) 233-5731
(313) 233-3125

Pricaes are in US dollars

DOES YOUR COMPUTER
b *LOQK LIKE THIS?

L] Please send me more information or catalogue!

.
A PORT SWITCHER NOW Name
COMPUTER (ZSW1) AT,
25N City State Zip
Device & ‘__..—-‘ o———Common What Make/Model Computer do you own?
APPLE IS TRADEMARK OF APPLE COMPUTERS, INC TRS - 80 IS AEGISTERED TRADEMARK OF TANDY CORP.

CPM IS REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC. VIC - 20 AND COMMODORE - 64 ARE REGISTERED TRADEMARKS OF COMMODORE, INC.
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14 SESSIONS ON VIDEO TAPE

1) What Is A Commodore 647 7) Computers Talking to Computers
2) Getting Started 8) Commodore 64 Language
3) Lets Run Programs 9) Graphics
4-A) What Makes Programs Work?  10) Commodore 64 Working For You
4-B) Putting Programs To Work 11) Commodore 64 Music
5) Storing Information 12) Computer Games And Simulations
6) The Commodore 64 13) Now What?

| As A Learning Tool i CHARGE




® Fully screen-oriented

® Horizontal and vertical scrolling

@ Tlerminal mode — never seen before on a wordprocessor

® Supports Commodore disk and cassette handling

o

® Imbedded commands

Look at these
Features

Bliztext

Wordprocessor

Commodore 64

BLIZTEXT - SUPER WORDPROCESSOR
for the Commodorn -4
~ ON SALE NOW! —

® Fully sorean-orlenied, up/down, left and nigh
sorolling — Llpper and lower casa

® Mare than 70 commands

& Full 1/Q compatibllity with Commadore peripherals
Upper and lower case

® Woiks with prectioally every printer on the maiket,
user dhalinabile polnies oonirol commends

® INCLUDE command allows nandiing lage files
an up 1o 4 diskettes or on casstie,

® Hulld o termingl software Tor slectronie mail and
network ing. Teleoommunications mode, upload and
download , save on ditk or caselle.

@ [Dynarde formatting, Imbedded pormmands

@ Single keystroke for disk direotory and error channel

® Program comes on disk or casella

® Doubve Hine spacing, left and right margin justifiostlon,
caniaring, page numbering, and practically sveryihing
o axpents froom a gond wordprnesssor

AVAILABLE NOWI

Ovdar 7 ADGE6 A6 00

Manual only (62 pages) 20 .06

MACROFIRE

Editor/Asambler for the Commodore 64
ON SALE NOW
AVAILABLE IMMEDIATELY
One outstanding wol, conslisiing of 3 power lul @lsments
combined into one efflcem program’
1.0 Fully sereen-oremed Editor
comimands)
2.) Very fasi assembler with macro capability
1) Machine Language Monitor
Assembly oan be started from the sditor, Translates in
3 passas. Mors than 1,000 lables, sereen orlentad/ne line
numbars, sorolling, Ineludes disk §ilas
Praotioally everyihing tha serious maching language
pragrammer needs averyday |
Manual anly
Ovdar # 4043

imiwé than 10O

10,06
k% 00

THE GREAT BOOK OF GAMES, VOL.I,

by Frang Enide

46 programs for the Commodore 04

Introduotion to graphios and sound How o program
vour own games, Walking pletiwas, animation, high
resolution graphics, programming tips and tricks, hints
and ussful wibroutines for the beginner and acdvanoed
programimer. This book Iy a MUST for every C-64 owner,

Come and get it = 11's yours for only B BoE
Oider # 102 1208 pages AD.06
Programs from the boak on disk

Ovcler ¥ ADBR K10 06

MORE ON THE SIXTYFOUR, by H.C, Wagner
How to gat the most oul of your powerful Commodors
B84, Very Iimportant subrautings, tiioks and hinte in
machine language for your C 84, How 1o medify DOE,
Mow to oonmect a perallel and serial printer, How to
design your own terminal program lor cemmunioalion
and networking. Dig into /0 Yor casseite and disk

Oreder # 103 A0.06
Programas from the book on disk
Ordder ¥ ADED B10.86

NEW PRODUCTS

Watch out for our new books, wfiware and add-om 1o
aoime saon, ON SALE NOW! - ORDER TODAYI

How to program in 6602 Machine Language on
your CO4 by § Robens (Introduction)
Order-# 184 B12.08

Commodora84 Tuna-up, Vol, |, by § Robes
How to expand and custom|ze your C-64,

Ovder # THE R12.86
Small Business Programs for the Commadora 64
by 8. Noberts

How o make money using your C-04, Mailing sl
involoe writing, Invemaory, simple wordprocessing and
mLEh more

Ovadar & 108 £12.08

A6.00 handling for CO.D
nia residants add 6.5 % salés tax,

PAYMENT: ohock, money order
CARD, Eurochack, ACCESS, Ihier
Prepaicl orders acd B3 60 for shipping (USA)

VIBA, MAKTER

bhank

Hardware Add-Ons;

Paralbel prinver interfaos KIT
Direet Connect Modem KT
Universal Exparimenier Roand

BLIZTEXT W n
wrademark of ELCOMP
PUBLIBHING, INC.

Commodore 84  and
VIC-20 are tradamans
of Cammoilorns
Business Machines

Daaler and Distributor
Inguiries are invited,

Crdder # ADS0 B 10,06
Ordler # 4991 Ask | price
Cecdor W ABTO B D06

Exparsion Bosrd, space for Tour ax

parimenier boards(board anly)

For your VIC-20

Crder # 4092 B 29 .06

Trieks for VICs B  9.06
Unive sal Fxperimenter board

Al orders outside USA| add 1B % shippimg, Califor-

Naady Lo roam g oy Ams 4
Pi (W a0 i e ‘ g
Marddwaw e projecis

l'l'llfll.vll-l'l‘hllpl i Lo i R

SAM [ HOREMTE

ELCOMP PUBLISHING, INC

63 Redroock Lane
Pomona, CA 91760
Phona: (714) 623 83174

Talax: 20 81 61
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Advertising Index

Software Issue* / Page
Advertiser Product Name (Description) Manufacturer l 2 3 4 5 fi
Academy Software VIC20/C64 Software /218 % 1
Advantage Computer Acc, VIC 20 games 75
Beacon Software Business Packages [ RS
BMB Compuscience The TOOL (programming aid) Micro Application 73
Pro Golf 76
Boston Educational Computing Educational Software 64
Cardinal Software VIC20/Cb4 Games, Utilities, Edu. T2
Computer Marketing\Canadian Micro  Calc Result (spreadsheet prog,) Handic Software ab IBC IBC IBC
Data 20 Corp. Word Manager 67
Eastern House MAE Assembler 68 81
Execogn Corp. 40/80 Screen Select 68
Holacker C64 wordprocessor 87
Input Systems Inc. Typro (wordprocessor) 68 Bl
Magreeable Software Stock Helper 66 75
Microcomputer Solutions C64 Provincial Payroll 81
Micro Ware Cb4 JOY-A-WORD 73
C64 Disk Utility 82
MicroSpec Ci4 Business Software 70
Microtechnic Solutions C64 Terminal software i
Midwest Micro Inc. VIC20/C64 Graphics Util 69
VIC20/C64 Terminal soft R3
Nulekop VIC 20/C64 Games 1
Pacific Coast Software C64: Utility, Business, Games 62
Performance Micro Products (64 Forth 64
P.F. Communications J Butterfield video tutor 86
Precision Software Superscript (wordprocessor) fil
Pro-Line Software PAL 64 (assembler) N T3 12
POWER 64 (programming aid) M 69 T4
MailPro i1 T8
general 7 66 83
Psycom Software [nt'l C64 software R0
RAK Electronics VIC20/C64 Games, Utilities B0
Software Intemational VIC20/C64 Software 65
Southern Solutions Business packages w71
William Robbins Software VIC/64/FPET Software M 795
Wycor Business Systems Provincial Payroll 64
Hardware
' Issue® / Page
Adveniser Product Name (Description) Manufacturer ] 2 3 5 6
Apropos Technology VIC20/C64 Printer, Exp board 7
Computer Workshops .
\Computer Marketing Z-RAM (CP/M board) Madison 63
Connecticul microComputer PET/CBM Interface adaplers 62 79
Analog/ Digital 1/0 64 T8
Eastern House Trap 65 68
VIC Rabbit 68
Eprom Programmer 68
Communications Bd 68
George M. Drake & Associates Colour Monitors Amdek BC
Gosub International Flexikey 7 B2
Micro Ware Tape Interface 70
VIC20 RAM Expand 70
Micro World Electronix VIC20/C64 Printer Interface 65 T4
Midwest Micro Inc. Smart ASCII Plus 69
Midwest Peripherals VIC20 Expander 4 T2
Precision Technology VIC20/C64 Expander Boards B T 13
Richvale Telecommunications Cé4 Link (IEEE adapter) IFC IFC IFC
Zanim Systems Home control hardware 3]
Ac
cessories Sy o
Adveniser Product Name (Description) Manufacturer ] 2 3 1 8 6
Advantage Computer Acc. Joysticks Wico 77
Computer Workshops Apr83 products list 76
Consultors Intl Stock Market With Your PC (book) 64
# A To Z Book Of Games 64
" Dynamics Of Money Mgmit (book) 64
. Invment. Analysis w/Your Micro (book) 64
Cursor C64 Tape Magazine 69 78
Int'l Marketing Services Disk, printers, misc. 80
Leading Edge Inc. Elephant Diskettes BC BC BC
Midnight Software Gazette Subscriber Info 2 m
Toronto PET Users Group Membership info 61 B 74
The Transactor 88
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Laser Skite

for-thecrcommodore-64

challenge the asteroid leld,
maneuver the caves of ice,

experience the thrill,
play laser strike.

Laser strike, written in full machine language for the Commodore 64,

Commodore 64 is a registered trademark
of Commodore Business Machines Inc.

Visa/MC/Check/Money Order accepted

inU.S. inU.K.
Cassette $24.95 Cassette £ 9.00 VAT included

Disk $29.95 Disk £19.95 VAT included
Isis Hathor Digital Productions Isis Mathor U.K.

6184 Verdura Ave. Andrew Barrow

Goleta, CA 93117 Royden, Perkslane
m 964-6335 Prestwood, Gt. Missenden
2.00 postage and handling Bucks, England HP16 OJD

California residents add 6% sales tax v nﬁﬁfu’iﬁ’ﬂ
% Ask about Laser strike posters l/ l s “ ﬂT“OR for pnltl;: rnd hnmlll:q




COMPATIBLE > NEW 2 YEAR WARRANTY
COLOR-I »

'& &l (lealar)

\\\\\\\‘\\\\%\\ﬁ“ T\’}“ “t‘b.m.k:-;_,}\

|

The popular choice
for popular computers
.« » @t a popular price.

The Color-l Manitor i1s designed to perform superbly B Quality 260(H) x 300(V) line resolution
with your Apple II, Atarn or VIC Commodore personal

gomputer and others, Highly styled cabinet. It accepts B Built-in speaker and audio amplifiel

A t:ulmmmi_n video signal to produce vivid, richly col: B Front mounted controls for easy adjustment
ored graphic and sharp text displays. Very reasonably

priced, the Color-l 18 a glant step above home [V sets B Interface cables availlable for Atarl and

and other monitors VIC Cul‘adﬂrﬂ computers,

Just write, or call to recelve complete specifications B FCC/UL approved

on tha Amdek Color-l Monitor

2201 Lively Bivd  * Elk Grove Village, IL 60007 MK CORP
(312)3684-1180 TLX: 25-4786 ————
REGIONAL OFFICES Calit. (714) 662-3949 ¢ Texas(B17)488.2334
Amdek your guide to innovative computing!

T




